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Case Report
Ischemic Stroke following COVID-19 in a
Patient without Comorbidities
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Background. Stroke is a rare complication of COVID-19. Post-COVID-19 stroke occurs mainly in older patients who have
preexisting vascular risk factors. Most strokes are possibly related to hypercoagulability associated with COVID-19 where elevated
D-dimer levels were the most common ﬁnding. In this case, post-COVID-19 ischemic stroke occurred in a relatively young patient
without preexisting cerebrovascular risk factors which were rarely reported before. Case Presentation. A 40-year-old male
presented lack of concentration, sluggish mind, and forgetfulness. The patient has a positive COVID-19 history 5 weeks ago. The
noncontrast MSCT scan conﬁrmed multifocal lacunar cerebral infarction on the left lateral ventricle. Laboratory tests showed an
increase in D-dimer of 1.22 g/ml. Conclusion. In COVID-19 patients without comorbidities, ischemic stroke should be considered.

1. Introduction
COVID-19 caused by the COVID-19 virus is associated with
multisystem dysfunction covering any neurologic involvement. The neurological involvement in the form of stroke as
a clinical manifestation was reported in 6 patients (2.8%)
with COVID-19 according to a study in Asia with 214
patients [1].
Stroke is a rare complication of COVID-19 with an
estimated prevalence of 3% [2]. The incidence of stroke is
reported to be higher among patients with COVID-19 than
in the non-COVID-19 population. A preliminary casecontrol study showed that COVID-19 is an independent risk
factor for acute ischemic stroke [3]. A stroke occurs mainly
in patients with severe COVID-19 and who have preexisting
vascular risk factors [4].
COVID-19 patients have signiﬁcantly higher rates of
cryptogenic stroke (stroke of undetermined etiology on
TOAST criteria) than non-COVID-19 patients [5]. Most
cryptogenic strokes are possibly related to acquired hypercoagulability obtained during COVID-19 [6]. In coagulopathy conditions associated with COVID-19, elevated

D-dimer levels were the most common ﬁnding [7]. The longterm eﬀect of COVID-19 on the elevated D-dimer is estimated to reach 20% [2].

2. Case Presentation
A 40-year-old male came to the neurology department with
complaints of lack of concentration, sluggish mind, and
forgetfulness. The patient has a positive COVID-19 history
and is currently tested negative. Complaints have been felt
since 6 days after the onset of COVID-19 symptoms and
continued 5 weeks since the onset of acute COVID-19. The
patient started experiencing symptoms of acute COVID-19
without respiratory symptoms. Initial complaints were fever,
anosmia, and fatigue. Fever varied between 38.5 and 40.5°C.
During the acute COVID-19 phase, the patient was isolated
at the Wisma Atlet, Jakarta. The patient’s O2 saturation had
dropped to 88%, and then, he received oxygen therapy with a
nasal cannula. He experienced a memory deﬁcit in which he
did not recognize his family members. The results of the
MoCA-Ina examination showed a score of 30 meaning that
there is no cognitive impairment.
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Figure 1: Multiple lacunar hypodense lesions on the CT scan.

The patient did not show weakness in the legs or arms.
On neurological examination, including motor, sensory, and
cranial nerve functions, no neurologic deﬁcits were found as
commonly found in stroke. The patient had no history of
hypertension, diabetes, heart problems, stroke, TIA,
thromboembolism, or other vascular diseases. Medical,
family, and psychosocial history were normal. However, the
noncontrast MSCT scan conﬁrmed the presence of hypodense lesions on the right lateral ventricles and calciﬁcations
on the pineal body and lentiform nucleus. It can be concluded that CVA was obtained with multifocal lacunar
cerebral infarction, especially on the left lateral ventricle
(Figure 1).
Laboratory tests were performed 5 weeks after the onset
of acute COVID-19 and showed an increase in D-dimer of
1.22 g/ml. The other laboratory parameters for stroke panel
were normal (cholesterol, LDL, triglyceride, blood glucose
level, and hemoconcentration). Pharmacological therapy
was provided in the form of oral anticoagulants rivaroxaban
(10 mg), citicoline (500 mg), vitamin D3 (1000 IU), and vitamin B complex. The follow-up showed signiﬁcant improvement, and the patient became fully independent with
modiﬁed Rankin Scale measurement.

3. Discussion
This study reports a case of ischemic stroke with multiple
lacunar infarcts in patients with a history of COVID-19.
COVID-19 was conﬁrmed by the Polymerase Chain Reaction (PCR) test, and the diagnosis of ischemic stroke was
conﬁrmed by an MSCT scan of the head.
Besides the presentation of ischemic stroke, other
complaints are prolonged fatigue, diﬃculty in concentrating,
and memory problems. In self-isolated patients, the most
common symptoms of physical exhaustion were fatigue
(35%), increased need for rest (30%), and lack of energy
(29%), while the most common symptoms of mental exhaustion were diﬃculty in ﬁnding words (23%), diﬃculty in
concentrating (19%), and memory problems (18%). More
than half of COVID-19 patients with mild to moderate
illness experience those symptoms 6 months after the infection [8].
The onset of neurological symptoms ranges from 3–14
days from the onset of COVID-19 symptoms. It is in line
with the Global COVID-19 registry (the average delay between the onset of COVID-19 symptoms and the onset of

stroke is 7 days) [9]. In a study in New York, the median age
of stroke patients was 62.5 years and the median time between the onset of the ﬁrst COVID-19 symptoms and stroke
was 10 days [6]. Referring to the Global COVID-19 registry,
the imaging characteristics of stroke in COVID-19 involve
22.7% large vessels and 7.6% lacunar [9].
In this case, post- COVID-19 ischemic stroke occurred
in a relatively young patient (40 years) without preexisting
cerebrovascular risk factors which were rarely reported
before. Considering the age of the patient and no accompanying cerebrovascular risk factors can help show that
COVID-19 is an independent risk factor for acute ischemic
stroke [10].
Early-onset cerebrovascular disease is more common in
COVID-19 patients with underlying cerebrovascular risk
factors including older age (>65 years) and very few reported
cases of stroke in younger patients (<50 years) [11]. Based on
the TOAST guidelines, speciﬁc vascular risk factors for ischemic stroke are diabetes mellitus (DM), hyperlipidemia,
hypertension, congestive heart failure (CHF) and atrial ﬁbrillation, and deep vein thrombosis (DVT) or pulmonary
embolism (PE) [12].
The incidence of stroke has been reported in 5.7% of
patients with severe COVID-19 and in 0.8% of patients with
nonsevere infection [1]. The frequency of stroke detected in
hospitalized COVID-19 patients was 1.1% associated with
older age and stroke risk factors. Frequent cryptogenic
strokes and elevated D-dimer support increased risk of
thromboembolism in COVID-19 which is associated with
high mortality [13].
The signiﬁcant increase in D-dimer levels in patients
with acute ischemic stroke suggests that COVID-19 can
induce an inﬂammatory response and trigger a hypercoagulable state causing an acute ischemic stroke [14]. The
hypercoagulable state in patients with COVID-19 supports
the formation of small and/or large blood clots in many
organs such as the brain, which have the potential to cause
cerebrovascular disease (ischemic stroke or intracranial
hemorrhage) [15].
D-dimer is a degradation product of ﬁbrin cross linking.
Increased D-dimer levels indicate global activation of hemostasis and ﬁbrinolysis, and it is in line with the COVID19-associated hypercoagulability hypothesis [16]. Increased
D-dimer levels conﬁrm the theories of endothelial activation
and hypercoagulability, but other mechanisms are under
investigation [10]. Some other plausible proposed
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mechanisms involved in stroke in COVID-19 are viral
neurotropism, endothelial dysfunction, coagulopathy, and
inﬂammation [11].
The possible eﬀect of hypercoagulability as a cause of
stroke after COVID-19 infection is still unclear although
some recent case reports in young patients with few/no
comorbid risk factors have the potential to lead to this
hypercoagulability mechanism [17]. A COVID-19-associated hypercoagulable state from a proinﬂammatory process
can be hypothesized as a possible contributing mechanism
for the higher prevalence of embolic cryptogenic stroke
presentation [5].
As COVID-19 infection has been found to lead to a
hypercoagulable state, in this case, the role of anticoagulation is important. The pharmacological therapy
provided was rivaroxaban oral anticoagulant.

4. Conclusions
In conclusion, this study reports a case of ischemic stroke
after acute COVID-19 in a relatively young patient without
preexisting cerebrovascular risk factors. Physicians should
be aware, perform early identiﬁcation, and treat stroke
possibility on COVID-19.
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[7] I. Szegedi, R. Orbán-Kálmándi, L. Csiba, and Z. Bagoly,
“Stroke as a potential complication of COVID-19-associated
coagulopathy: a narrative and systematic review of the literature,” Journal of Clinical Medicine, vol. 9, no. 10, p. 3137,
2020.
[8] B. Blomberg, K. G. I. Mohn, K. A. Brokstad, F. Zhou,
D. W. Linchausen, and B. A. Hansen, “Long COVID in a
prospective cohort of home-isolated patients,” Nature Medicine, 2021.
[9] G. Ntaios, P. Michel, G. Georgiopoulos, Y. Guo, W. Li, and
J. Xiong, “Characteristics and outcomes in patients with
COVID-19 and acute ischemic stroke: the global COVID-19
stroke registry,” Stroke, pp. 254–258, 2020.
[10] C. Avvantaggiato, L. Amoruso, M. P. Lo Muzio et al., “Ischemic stroke in a 29-year-old patient with COVID-19: a case
report,” Case Reports in Neurology, vol. 13, no. 2, pp. 334–340,
2021.
[11] S. T. Reddy, T. Garg, C. Shah et al., “Cerebrovascular disease
in patients with COVID-19: a review of the literature and case
series,” Case Reports in Neurology, vol. 12, no. 2, pp. 199–209,
2020.
[12] H. P. Adams, B. H. Bendixen, L. J. Kappelle et al., “Classiﬁcation of subtype of acute ischemic stroke. Deﬁnitions for
use in a multicenter clinical trial. TOAST. Trial of Org 10172
in Acute Stroke Treatment,” Stroke, vol. 24, no. 1, pp. 35–41,
1993.
[13] M. Yamakawa, T. Kuno, T. Mikami, H. Takagi, and
G. Gronseth, “Clinical characteristics of stroke with COVID19: a systematic review and meta-analysis,” Journal of Stroke
and Cerebrovascular Diseases: The Oﬃcial Journal of National
Stroke Association, vol. 29, no. 12, Article ID 105288, 2020.
[14] Z. Wang, Y. Yang, X. Liang et al., “COVID-19 associated
ischemic stroke and hemorrhagic stroke: incidence, potential
pathological mechanism, and management,” Frontiers in
Neurology, vol. 11, no. October, pp. 571996–571998, 2020.
[15] L. Spiezia, A. Boscolo, F. Poletto et al., “COVID-19-Related
severe hypercoagulability in patients admitted to intensive
care unit for acute respiratory failure,” Thrombosis & Haemostasis, vol. 120, no. 6, pp. 998–1000, 2020.
[16] M. Y. Abou-Ismail, A. Diamond, S. Kapoor, Y. Arafah, and
L. Nayak, “The hypercoagulable state in COVID-19: incidence, pathophysiology, and management,” Thrombosis Research, vol. 194, pp. 101–115.
[17] T. J. Oxley, J. Mocco, S. Majidi et al., “Large-vessel stroke as a
presenting feature of covid-19 in the young we,” New England
Journal of Medicine, vol. 382, p. e60, 2009.

