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a b s t r a c t 

Coronavirus disease 19 (COVID-19) may lead to post-COVID syndrome a few weeks to 

months after the infection with various symptoms. Post-COVID thromboembolic syndrome 

may be a result of coagulopathy that occurs in both the arterial and venous circulation. Apart 

from direct cellular infection, post-COVID syndrome may occur due to immune system dys- 

regulation, endothelial injury, and hypercoagulability, leading to thrombosis. We present a 

32-year-old man who was diagnosed with mild symptoms of COVID-19 infection 4 months 

before an acute ischemic stroke and an asymptomatic pulmonary embolism. A COVID-19 

antigen test was negative. An analysis of prothrombotic factors was negative. He could not 

receive any therapeutic intervention before his demise. The extent of COVID-19 infection 

after the onset of symptoms is a mystery and poses a fatal concern due to the increasing 

number of complications. The long-term complications after COVID-19 infection are still not 

understood. Clinicians need to be aware of any signs and symptoms that may arise months 

after COVID-19 infection and its possible causal relationship. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

Introduction 

A coronavirus disease 2019 (COVID-19) infection may lead to
post-COVID syndrome, also coined “Long COVID,” which de-
scribes various symptoms that may occur a few weeks to
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months after the infection, with either a continuous or relaps-
ing and remitting nature [1] . The variety of signs and symp-
toms may be nonspecific, such as fatigue and body aches, up
to thromboembolic phenomena. Post-COVID thromboembolic
syndrome may be a result of coagulopathy that occurs in both
arterial and venous circulation. 
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Diagnosing Long COVID poses many challenges since there
can be a persistence of 1 or more symptoms or the devel-
opment of a new symptom that is irrespective of the viral
status [1] . The recovery time varies depending on the sever-
ity of the infection since complications may persist after the
acute infection. A large proportion of infected patients may
not have been tested, and many COVID-19 patients may have
been asymptomatic. Since testing policies have been differ-
ent in each country and over time, many patients have only
been tested on the basis of the symptoms they presented
with. In Tanzania, all patients who presented with fever and
difficulty breathing were tested for COVID-19. However, most
COVID-19 infections have gone unrecognized on the African
continent, with an estimated community seroprevalence for
COVID-19 infection of 14.2% [2] . This makes a diagnosis of
Long COVID after emerging symptoms without serologic ev-
idence of COVID-19 infection difficult. 

Case presentation 

A 32-year-old male presented with a sudden onset of right-
sided hemiplegia 3 days before admission. Approximately 1
hour before the onset of right-sided weakness, he presented
with a headache and blurring of vision, which followed his fa-
cial deviation and inability to speak. No loss of consciousness
or trauma to the head or neck was reported. He was tested and
diagnosed with COVID-19 four months before admission and
was treated as an outpatient without oxygen and recovered
within 2 weeks. He was a military officer with no identifiable
comorbidity or significant illness in the past and no history
of COVID-19 vaccination. A negative family history of throm-
botic events was identified. There was a history of occasional
alcohol consumption, and no history of smoking or medica-

tion use. 

Fig. 1 – Axial brain CT shows (A) noncontrast image showing a la
lobe and (B) left basal ganglia with loss of gray and white matter
territory. 
On examination, he had a Glasgow Coma Score of 11/15,
was aphasic, afebrile, not pale, and not tachypneic. His vital
signs were a blood pressure of 103/59 mmHg, a pulse rate of 59
beats per minute, a respiratory rate of 18 breaths per minute,
and oxygen saturation of 96% on room air. His pupils were
isocoric, constricted, and reactive to light. He had right-sided
hemihyperhidrosis of the face. There was a right-sided hemi-
plegia grade of 0/5 in the arm and 1/5 in the leg, and global
aphasia with preserved understanding of simple instructions
only. Auscultation of the heart and lungs was normal. Other
system examinations were not significant. 

His initial laboratory investigations revealed a normal
leukocyte count of 10.9 × 10 9 /L, a hemoglobin of 16.6 g/dL,
and a platelet count of 261 × 10 9 /L. He had a normal creati-
nine of 110 mol/L with a good urine output, total cholesterol
of 4.5 mmol/L, and an alanine transferase of 41.8 U/L. An elec-
trocardiogram revealed sinus rhythm, and an echocardiogram
identified no right to left shunt, cardiac thrombus or valvular
pathology. Initial noncontrasted brain computed tomography
image showed a large-wedge-shaped ischemic infarction in
the left parietal lobe and left basal ganglia involving the prox-
imal left middle cerebral artery territory ( Figs. 1 A and B), with
significant edema and a midline shift of 0.5 cm. He was initi-
ated on aspirin daily 75 mg once daily (qd), atorvastatin 20 mg
qd, and subcutaneous heparin 5,000 units twice daily. 

Follow-up investigations revealed that C-reactive protein
and troponin were elevated to 3795 ng/mL (normal 0-700) and
0.9 ng/mL (normal 0-0.1), respectively. A D-dimer done to as-
sess for thromboembolism was elevated to 2.7 UgFEU/mL (nor-
mal 0-0.5). A normal partial thromboplastin time of 27.3 sec-
onds (normal 25-35) and an international normalized ratio of
1.1 (normal 0.8-1.2) were identified. A rapid antigen test for
COVID-19 was negative. 

Because of the unknown etiology of the ischemic stroke,
computed tomography angiography imaging, after prehydra-
tion, showed thromboembolic occlusion of the left middle
cerebral artery ( Fig. 1 C), left internal carotid artery ( Fig. 2 ),
rge-wedge-shaped ischemic infarction in the left parietal 
 differentiation involving the left middle cerebral artery 
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Fig. 2 – ( A) Axial and (B) coronal neck angiography showing thromboembolic occlusion of the left internal carotid artery 

(yellow arrows), and (C) angiography showing thromboembolic occlusion of the left middle cerebral artery (yellow arrow) 
leading to the left middle cerebral artery territory infarction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

right main pulmonary artery, and segmental and subsegmen-
tal branches of the right upper, middle, and lower lobe pul-
monary arteries ( Fig. 3 ). However, shortly after the patient had
been diagnosed with multiple thromboembolic occlusions, he
developed sudden cardiac arrest whereby resuscitation was
unsuccessful and death was certified before the initiation of
any therapeutic intervention. 

Discussion 

Acute COVID-19 infection is associated with a prothrombotic
state driven by immune cell activation, leading to platelet ac-
tivation and endothelial damage. However, the extent of the
prothrombotic state in post-COVID syndrome is not known,
but can be fatal [3] . The possible mechanism of developing a
stroke in acute COVID-19 infection starts with the binding of
COVID-19 to angiotensin-converting enzyme 2, which allows
the virus to enter the host cell and start the recruitment of
macrophages, neutrophils, and monocytes. Excessive activa-
tion of the innate immune system disrupts the blood–brain
barrier throughout endothelial dysfunction, allowing inflam-
mation in the brain to cause thromboembolism formation and
acute stroke [4] . 

Apart from direct cellular infection, post-COVID syndrome
may occur due to immune system dysregulation, endothelial
injury, and hypercoagulability, leading to thrombosis [5] . We
demonstrate a healthy young man who suffered thrombosis
in 2 arterial locations (left middle cerebral artery and left in-
ternal carotid artery) and 1 venous location (right main pul-
monary artery). 

Elevated D-dimer levels and cryptogenic strokes suggest
an increased risk of thromboembolism in COVID-19 infection,
which is associated with high mortality. A significant increase
in D-dimer in acute ischemic stroke suggests that COVID-19
triggers a hypercoagulable state, causing thromboembolism in
organs other than the brain [6] . 

In this case, post-COVID thromboembolic syndrome oc-
curred in a young man without preexisting cardiovascular risk
factors. Considering the age of the patient and the absence of
accompanying cardiovascular risk factors, one may conclude
that COVID-19 is an independent risk factor for acute ischemic
stroke [7] . Inherited thrombophilia was considered in this pa-
tient since it might increase the risk of stroke in young adults.
However, this may be limited to patients with a concomitant
patent foramen ovale which was not observed in this patient.
In contrast, antiphospholipid syndrome, an acquired throm-
bophilia. is associated with an increased risk of arterial is-
chemic events, such as cryptogenic ischemic stroke, among
younger people [8] . 

Thirty days after COVID-19, patients had an elevated risk
of 1.5 for Long COVID with the highest risk for pulmonary em-
bolism [9] . Ischemic stroke has been identified in patients who
had survived the first 30 days of COVID-19 with a burden of 3.4
per 1000 persons at 12 months [10] . 

An autopsy was not possible, in our case due to cultural
issues, to rule out cause of thromboembolism or Long COVID.
In literature, ≥50% of late cases had persistent viral RNA in
the myocardium, lymph nodes, and central nervous system,
due to less efficient clearance of viral RNA in nonrespiratory
tissues [11] . 

The mortality rate of stroke patients is higher among
those with acute COVID-19 infection [4] . The baseline mor-
tality rate for stroke in Africa is also higher compared to
other regions [12] . A temporary American Heart Associa-
tion/American Stroke Association guideline states that, first,
when a stroke patient presents to the hospital, a rapid and
laboratory assessment should be made to identify the pa-
tient as a suspect or confirmed COVID-19 case [13] . However,
many stroke patients present with a neurologic deficit, which
makes it difficult to triage, and therefore safer to maintain
a high index of suspicion and to use precaution even if the
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Fig. 3 – Contrasted pulmonary angiography showing thromboembolism in the right main pulmonary artery and segmental 
and subsegmental branches of the right upper, middle, and lower lobe pulmonary arteries (yellow arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

patient is asymptomatic [14] . After rapid assessment, brain
imaging is preferred within 20 minutes of arrival, and man-
agement should be directed toward thrombolysis, mechanical
thrombectomy, and other supportive care [13] . 

Approximately 35% of patients still have residual symp-
toms after treatment for COVID-19 on an outpatient basis [1] .
With a weekly turnover of more than 300 patients in our medi-
cal outpatient services in an estimated catchment area size of
over 15 million people in Northern Tanzania [15] , few patients
have been observed after treatment for COVID-19 due to sig-
nificant loss to follow up after an expensive hospital admis-
sion. Some presented with fatigue, dyspnea, and chest pain.
Insomnia, dizziness, memory problems, depression, palpita-
tions, and coughing were reported by fewer patients. Rarely
have they complained of headaches. It may be ideal to include
having a history of COVID-19 to rule out causes of unexplained
symptoms. 

Conclusion 

The extent of a COVID-19 infection after symptom relief is
a mystery and poses a fatal concern as the pandemic slows
down. The persistence of symptoms or new onset of symp-
toms in people who have recovered from COVID-19 infection
is becoming a major concern. This case highlights the prompt
recognition of chronic symptoms and complications that may
arise in all patients with a prior history of COVID-19 infection,
regardless of the severity. Therefore, serologic testing for anti-
bodies in the absence of other risk factors as a routine inves-
tigation in stroke patients may be a take home message from
the COVID era. 

Patient consent 

Informed written consent was obtained from the patient for
publication of this case report and all imaging studies. 
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