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Abstract 

We report a rare case of major deep vein thrombosis with  Left Anterior Cerebral Artery (ACA) and Middle Cerebral Artery 
(MCA) infarction requiring emergency left decompressive craniectomy in a 40 year-old gentleman severe non-ICU COVID-19 
infection with a no known risk factor for cerebrovascular disease or hypercoagulable state. The proposed mechanisms for hyper-
coagulable state among Covid-19 patients are through systemic inflammation and cytokine storm, postinfectious immune -me-
diated responses, and direct viral-induced endothelitis or endotheliopathy which potentially leading to angiopahic thrombosis. 
This complication is also associated with an increase rate of both arterial and venous thromboses in the pulmonary and systemic 
vasculature with the incidence rate of almost 2.8% to 3.8%. Therefore, we feel that it is crucial for all health personnel to have a 
high level of clinical suspicion and low threshold  for diagnostic imaging for complications related to the hypercoagulable state 
among severe ICU and non-ICU COVID-19 patients.

Introduction 
Covid-19 infection is a respiratory illness with a widespread 
systemic complication. Recent studies revealed a series of 
neurological manifestations are being recognized increas-
ingly among patients with positive Covid-19 [1]. Among the 
neurological manifestations are encephalopathy, encephalitis, 
Gullain-Barre syndrome, and surprisingly acute cerebrovascu-
lar disease with the reporting incidence of 2-6% of patients 
hospitalised with Covid-19 [2]. These vascular complications 
are postulated to be associated with the pro-inflammatory hy-
percoagulable state with elevated C-reactive protein, D-dimer, 
and ferritin [3]. This complication is associated with an increase 
rate of both arterial and venous thromboses in the pulmonary 
and systemic vasculature with the incidence rate of almost 
2.8% to 3.8%. The proposed mechanisms for hypercoagulable 
state among Covid-19 patients are through systemic inflamma-
tion and cytokine storm, postinfectious immune -mediated re-
sponses, and direct viral-induced endothelitis or endotheliopa-
thy which potentially leading to angiopathic thrombosis [4,5].

Case Presentation
A 40-year-old healthy gentleman with no major risk factor of 
cerebrovascular disease such as hypertension, diabetes mellitus 
or smoking habit was immediately transferred to tertiary hos-
pital for acute cerebral infarction from district hospital while 
being managed as category 4 Covid-19 infection. The patient 
has been admitted for 11 days in district hospital and through-
out his admission in district hospital, there were no incidence 
of hypoxia and encephalopathy associated with hypoxia. This 

patient was staying in a Covid-19 infected area and he and his 
family was all positive for Covid-19 infection.

On day 11th of his admission in district hospital, he was found 
with sudden jerky movement over the left side of the body. 
Physical examination revealed a Glasgow Coma Scale (GCS) 
of E4V1M3 with bilaterally reactive pupils. The patient was 
immediately intubated and transferred to tertiary hospital for 
immediate CT brain imaging and for further care and inter-
vention. CT scan imaging revealed a Left anterior cerebral ar-
tery (ACA) and middle cerebral artery (MCA) infarction with 
midline shift and underwent an emergency left decompressive 
craniectomy. 24 hours after emergency left decompressive 
craniectomy, repeated CT brain imaging revealed significant 
improvement of the midline shift with no further territory of 
infarction observed. However, a long segment of deep vein 
thrombosis was noted over the right lower limb extending from 
the right common iliac femoral vein to the popliteal vein. Upon 
completion of 48 hours of cerebral resuscitation, the patient 
was able to open his eyes, however the patient was not obeying 
command, withdrawal to pain and right hemiplegia with the 
motor power of 0/5.

Patient underwent physical rehabilitation with continuation 
treatment for deep vein thrombosis with synthetic antico-
agulant; fondaparinux for 20 days and was later discharged 
with anticoagulant medication; rivaroxaban on day 24 after 
emergency decompressive craniectomy. One month after dis-
charged from neurosurgical ward, the patient was seen again at 
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Figure 1: Arrow showing CT brain plain axial view (a)pre-operative imaging, (b)post-operative imaging.

Figure 2: Arrow showing CT brain plain axial view (a)pre-operative imaging, (b)post-operative imaging.

neurosurgery clinic with a good GCS scoring, fully alert, able 
to follow command with right sided hemiplegia.

Discussion
The presence of hypercoagulable state and evidence for the 
development of thrombotic complications in patient with CO-
VID-19 is getting significant. Our case report illustrated a case 
of non-ICU critically ill COVID-19 patient presented with 
acute cerebral artery infarction associated with the findings of 
long segment deep vein thrombosis over the right lower limb 
extending from the right common femoral vein to the popliteal 
vein. Regardless of the potential pathogenesis of hypercoagu-
lable state, the combination of critically ill COVID-19 infec-
tion with hypercoagulable state are the concerning aspect of 
the disease because of its high mortality and poor outcomes. 
Therefore, in managing our case, we feel that it is very crucial 
for all health personnel to have a high level of clinical suspi-
cion and low threshold for diagnostic imaging for complica-

tions related to the hypercoagulable state of the patients. 

Our research concerning to our case revealed an emerging 
discovery about COVID-19 with the mounting evidence link-
ing the COVID-19 infection with acute ischemic stroke [6]. 
A retrospective study of 214 patients with COVID-19 infec-
tion from Wuhan, China, showed that 5.7% of the patients 
with severe infection suffered an acute cerebrovascular event 
[7]. In fact, there was a 7.5-fold increase in the odds of stroke 
with COVID-19 compared to patients with influenza6. Even 
more worrisome are the increasing number of reports of acute 
ischemic stroke in patients with COVID-19 infection who 
were younger than 50 years old [8,9]. COVID-19 associated 
neurologic symptom pathogenesis has been intensively stud-
ied worldwide and thromboembolic events are common in 
COVID-19 infected patients, particularly large vessel occlu-
sion strokes [10] as occurred in our patient. Interestingly, as 
with our patient, Kihira et al [11] reported COVID-19 patients 
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were 2.4 times more risk of large vessel strokes compares with 
patients without COVID-19 infection. Surprisingly, this asso-
ciation was not reported for small vessel strokes. They also 
reported that almost 62% of the strokes involving M1-M2. 
This represents a risk factor to developing malignant cerebral 
oedema.  

Our case demonstrated a rare neurological complication re-
lated to COVID-19 infection because of his young age with 
no comorbidity related to the risk of hypercoagulable state or 
cerebrovascular event. Li et al [12] in a single-centre study re-
ported that 5% of COVID-19 hospitalized patients suffered an 
acute ischemic stroke and that a higher incidence was seen in 
older patients with stroke risk factors. There is a strong asso-
ciation between stroke and major risk factors in COVID-19 
patients, mainly age. Rothstein et al [13] reviewed a large 
series of patients with COVID-19 and acute cerebrovascular 
events, reporting that 95% of patients had a previous history 
of hypertension, 60% had a history of diabetes mellitus, and 
newly positive antiphospholipid antibodies were found in 75% 
of patients. 

The mean age of patients with malignant middle cerebral ar-
tery stroke ranges from 43.5 to 63.5 years [14]. The mortality 
rate among the general population who underwent decompres-
sive craniectomy for malignant middle cerebral artery stroke, 
despite receiving the best treatment, ranges from 20 to 55% 
in recent series [15]. The benefit of decompressive craniec-
tomy after malignant MCA infarction in reducing the outcome 
of death, without increasing the risk if severe disability, and 
while also increasing independence, has been demonstrated in 
patients under 60 years of age [13]. With the immediate de-
compressive craniectomy done on his Left anterior cerebral 
artery (ACA) and middle cerebral artery (MCA) infarction, the 
patient was seen again at neurosurgery clinic with a good GCS 
scoring, fully alert, able to follow command with right sided 
hemiplegia.

Conclusion 
COVID-19 patients have been shown to suffer a hypercoagu-
lable state, increasing the risk of acute ischemic strokes, proba-
bly because of some procoagulant and inflammatory pathways 
that being activated. Therefore, we feel that it is very crucial 
for all health personnel to have a high level of clinical suspi-
cion and low threshold for diagnostic imaging for complica-
tions related to the hypercoagulable state of the patients. The 
role of early screening for hypercoagulable state and immedi-
ate prophylactic anticoagulant may probably have the ability to 
reduce the risk of those events. 
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