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The study examines COVID-19 related strokes and the efficiency of endovascular

stroke treatment for post COVID patients. The research was performed in the form of
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retrospective study at the Special Hospital for Cerebrovascular Diseases ,St. Sava“ in the
Republic of Serbia, from April 2020 to July 2020. The sample included 52 patients with

stroke, where the post COVID-19 patients presented 42.3% of the research sample. The
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aim of the study was to analyse the influence of coronavirus pandemic on stroke cases as
well as to indicate COVID-19 related strokes in young adult patients. NIH Stroke Scale/
Score (NIHSS) was used to evidence the efficiency of endovascular treatment.
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Introduction

The study examines COVID-19 related strokes and the
efficiency of endovascular stroke treatment for post COVID-19
patients. The starting point in this study was the assumption that
COVID-19 virus is related to stroke cases in the Republic of Serbia.
The study conducted in Madrid has demonstrated that patients
with COVID-19 have more severe strokes and poorer outcomes
despite similar acute management Fuentes, et al. [1]. Fara, et al.
[2] recognised macrothrombosis in the internal carotid artery in
patients with mild respiratory symptoms of COVID-19 and stroke as
a presenting symptom of the disease (2020). Another assumption
in this study was that COVID-19 related strokes have affected young

individuals. This assumption is based on literature review Fifi, et
al. [3,4] and practical cases in Serbia. Effective reperfusion of the
infarct area can be achieved by mechanical thrombectomy (MT),
in patients with penumbra the procedure itself starts in a specific
time window. That window could be maximum 6 hours for the
carotid circulation and 9 hours for the vertebrobasilar circulation,
from the onset of stroke. Mechanical thrombus extraction is an
interventional procedure to remove a blood clot from a blood
vessel. During this procedure, catheters and microcatheters are
introduced through the groin - transfemoral approach, which leads
to the carotid arteries or its branches across the abdominal aorta,
and then to the thrombus that closed the blood vessel.
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Recent concept involves the use of intracranial stents: Solitair
Platinum, Solitair X, Embotrap and Catch. The stent is positioned
above the thrombusinthe M1, M2 segmentofthe ACM or A1 segment
of the ACA, and recanalization is achieved by grafting the thrombus
with a stent and removing the thrombus from the blood vessel,
repeating the procedure until satisfactory Culafi¢, et al. [5]. During
MT Heparin is used only for rinsing the guide catheter. Candidates
for MT include patients on anticoagulant therapy, postoperative
patients, patients with intrahospital infarction, thrombosis M1
and M2 segment ACM, large vessel occlusion (LVO), as well as
patients who have not responded to intravenous thrombolytic
therapy. Potential benefits of intravenous thrombolysis before
MT are partial or complete lysis of the thrombus, which is target
of MT, lysis of the embolus in the distal blood vessels to which
MT cannot reach, as well as rapid resolution of cerebral ischemia.
Potential disadvantages of MT are: starting later, risk of cerebral
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haemorrhage, as well as partial lysis of the thrombus in a larger
blood vessel and the consequent movement of the thrombus more
distally out of rich MT Saver, et al. [6].

Materials and Methods

The research was performed in the form of retrospective study
at the Special Hospital for Cerebrovascular Diseases ,St. Sava“ in
the Republic of Serbia, from April 2020 to July 2020. The sample
included 52 patients with stroke, where the post COVID-19 patients
presented 42.3% of the research sample. The aim of the study was
to analyse the influence of coronavirus pandemic on stroke cases as
well as to indicate COVID-19 related strokes in young adult patients.
During the statistical data processing, the following techniques and
methods were implemented: the descriptive statistical measures
(frequencies arithmetical

and percentage, midranges), the

measures of variability, the correlation method.

April to July 2018

Figure 1: The number of stroke cases at Special Hospital for Cerebrovascular Diseases, St. Sava from 2018 to 2020.

Table 1: Post COVID-19 patients in the sample.

Frequency Percent Valid Percent Cumulative Percent
Valid Post COVID-19 patients 22 42.3 42.3 42.3
No covid19 related patients 30 57.7 57.7 100.0
Total 52 100.0 100.0

The sample included 52 patients with stroke, who participated
inthe retrospective study at the Special Hospital for Cerebrovascular
Diseases, St. Sava “ To analyse the influence of COVID-19 pandemic
on stroke cases, we have compared the number of stroke cases from
2018 to 2020. (Figure 1). presents an increase in the number of
stroke patients during the COVID-19 pandemic and first lockdowns
in the Republic of Serbia, in comparison to previous years (April to

July 2018 and 2019) (Figure 1). Post COVID-19 patients presented
42.3 percent (22 patients) (Table 1), while other 30 patients
amounted 57.7 percent in the research sample. If we compare
this figure with the number of stroke cases in 2018 (26 patients)
and 2019 (20 patients), it can be concluded that the emergence of
coronavirus pandemic has affected the statistics of stroke cases
(Table 1). Starting from the assumption that COVID -19 related
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strokes have affected young individuals, we have calculated the
correlation between the variables “COVID -19 virus” and “patient’s
age”. The results provided in (Table 2). present Pearson Correlation
(r=0.58) demonstrating the existence of correlation between the
tested variables. (Table 2) In addition, the function of compared
Means (covid-19 and age) was calculated to analyse the relations
between post COVID -19 patient’s age and stroke cases. Findings in
(Table 3). show that all stroke cases in the youngest adult patients
(age group: 20-30) are related to post covid-19 patients (N=5, M=1,
SD = 0), while the majority of oldest patients (age groups: 71-80
and 81-90 years) is not related to post COVID-19 (N=16, M=1.87
and N=8, M=2). (Table 3) NIH Stroke Scale/Score (NIHSS) was used
to evidence the efficiency of endovascular treatment. The average
value of NIHSS before EVT (Table 4) in post COVID -19 patients was
16.5 (N=22, M=16.5), in comparison to no COVID related patients
(N=30, M=18.3). After the procedure of EVT, the values of NIHSS
decreased in all patient groups (Table 5). In post covid-19 patients
the average NIHSS amounted 2.54 (M=2.54, N=22), showing the
high efficiency of EVT in stroke cases from the sample.

Table 2: Correlation between the variables “COVID -19 virus”
and “patient’s age”.

Age Covid -19
Pearson Correlation 1 581**
Age Sig. (2-tailed) .000
N 52 52
Pearson Correlation .581** 1
Covid -19 Sig. (2-tailed) .000
N 52 52

Note: *Correlation is significant at the 0.01 level (2-tailed).
Table 3: Compared Means for variables: age and COVID-19.

Age Mean N Std. Deviation
20-30 1.0000 5 .00000
31-40 1.5000 2 70711
41-50 1.3333 3 .57735
51-60 1.0000 2 .00000
61-70 1.3750 16 .50000
71-80 1.8750 16 34157
81-90 2.0000 8 .00000
Total 1.5769 52 49887

Note: Covid -19 (1= post COVID -19 patients, 2= no COVID -19
related patients)

Table 4: Compared Means -post COVID-19 /other patients and
NIHSS score before EVT.

NIHSS Score Before EVT
Covid -19 Mean N Std. Deviation
Post COVID-19 patients 16.5000 22 3.94908
No COVID -19 related patients | 18.2667 30 4.44067
Total 17.5192 52 4.29085

Table 5: Compared Means - post COVID-19 /other patients and
NIHSS score after EVT.

NIHSS Score After EVT
Covid -19 Mean N Std. Deviation
Post covid-19 patients 2.5455 22 2.36497
No covid -19 related patients 3.1333 30 2.88556
Total 2.8846 52 2.66902
Discussion

The relative proportion of ischemic strokes in our study
significantly increased in comparison to previous years, before
the COVID -19 pandemic. If we compare the figure of 52 stroke
cases in 2020 with 26 cases in 2018 and 20 cases in 2019, it can be
concluded that the coronavirus pandemic has affected the statistics
of stroke cases. Post COVID-19 patients presented 42.3 percent (22
patients), while no covid related patients amounted 57.7 percent
in the research sample. The study conducted by Belani, et al. [7]
identified 19 out of 41 patients (46.3%) with acute ischemic stroke
who were confirmed to have COVID-19 infection. Mao, et al. [8]
indicated that early reports from China described cerebrovascular
disease in about 5% of patients with severe COVID-19 disease,
with strokes occurring almost two weeks after initial diagnosis.
Another important research question referred to the COVID-19
related strokes in young individuals. The calculated correlation
between “COVID -19 virus” and “patient’s age” demonstrated the
existence of correlation between the variables (r=0.58). According
to Pisano, et al. [9] the most common causes in young patients are
nonatherosclerotic, more often secondary to cardioembolism or
arterial dissection, with risk factors including oral contraceptives,
smoking, migraine, drug use, infections, vasculitis, connective
tissue, disease congenital and acquired thrombophilia, malignancy,
pregnancy, amongst others. Findings presented in this study
showed that all stroke cases in the youngest adult patients (age
group: 20-30) are related to post covid-19 patients (N=5, M=1, SD
= 0), while the majority of oldest patients (age groups: 71-80 and
81-90 years) is not related to post COVID-19 (N=16, M=1.87 and
N=8, M=2).

All patients in our study were undergone mechanical
thrombectomy. The average value of NIHSS before EVT in post
COVID -19 patients was 16.5 (N=22, M=16.5), demonstrating high
level of neurological deficit. After the procedure of EVT, the values
of NIHSS decreased in post covid-19 patients on the average level of
2.54 (M=2.54, N=22), showing the highly efficient. The combination
of MT and thrombolytic therapy, compared with thrombolytic
alone, increased the success rate of reperfusion to 70-80%, as well
as the positive outcome in general to 40-50% in studies involving
all ischemic stroke. When interpreting the findings of this research,
certain limitations should be taken into consideration. First
limitation is related to the fact that only 52 patients were studied.
Further research should include more patients, from different cities
in Serbia, or even other countries. Another limitation is the time
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frame of the research, bearing in mind that the study was carried
out from April to July in 2020, during the strictest anti COVID
measures and lockdowns in the Republic of Serbia and at the very

beginning of coronavirus pandemic.
Conclusion

The study indicated that the cases of ischemic cerebral
infarction from the sample were related to post COVID-19 infection.
The research also demonstrated an increase in the number of
stroke cases during the pandemic in comparison to previous years
(April to July 2018 and 2019). Furthermore, the findings provided
insight into the variables age and COVID-19 infection, showing that
all stroke cases in the youngest adult patients are related to post
covid-19 patients. In post covid-19 patients the average NIHSS
amounted 2.54 (M=2.54, N=22), showing the high efficiency of EVT
in stroke cases from the sample.
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