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Abstract 
The central nervous system is a sensitive and vulnerable organ that is shielded by multiple layers of protective coverings. The Covid-19 
infection may end with many chronic diseases as, respiratory distress, renal, cardio and neuro-disorders as stroke. The aim of current 
study used an advanced imaging as CT is important for early prediction and prevention of stroke in patients relived from Covid-19. Two 
hundred patients (100 males and 100 females) age range (35-55years) divided into 4 groups: Group I: Patients suffered from stroke with 
intracranial haemorrhage. Group II: Patients infected with Covid-19 and complete recovered. Group III: Patients suffered from stroke 
with previously Covid-19 infected. Group IV: Normal healthy subjects as control. Data obtained showed that, CT output showed 
sensitive and easy tool for detection of cerebral bleeding and severe early ischemic alterations compared with other groups. It is 
recommended for follow up the infected subjects by Covid -19 for early prediction of stroke by CT to avoid bad complications. 
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Introduction 
Computerized tomography (CT) scan is typically used for 
diagnosis cerebral haemorrhage or tumours, but they can also be 
utilised to detect early signs of an infarction. There was no change 
in density in ischemic tissue for the first two hours after stroke 
onset [1], but low incidence was found in patients scanned 
throughout the first six hours [2]. However, there is still a need for 
a stroke imaging technique that is quick and accurate. Stroke is a 
debilitating disease in which decrease blood supply to brain due 
to neurological blockage [3]. Radiological examinations are 
needed to important for diagnosis the location, magnitude and 
type of stroke. Current guidelines for treating acute stroke with 
intravenous (IV) thrombolysis with recombinant tissue-type 
plasminogen activator [4] are based on numerous major trials 
showing that this treatment is effective within the 3- or 4.5-hour 
time window [5]. 
The main drawback has been the decreasing efficacy of IV 
thrombolytic therapy once the time limit has passed. In these 
trials, however, the diagnosis of acute stroke was determined 
clinically with an additional non-enhanced computer tomography 
(NECT) examination to rule out cerebral bleeding and severe 
early ischemic alterations, both of which are regarded 
contraindications to thrombolytic therapy [6]. In most cases, 
however, in some parts of Africa, radiological testing like as CT 
scans aren't available since they're too expensive or prohibitively 
expensive, implying that the great majority a diagnosis of stroke. 
As a result, there is a need to examine these approaches on a 
regular basis in order to enhance the outcome of stroke cases. The 
Covid-19 was first described as an unusual pneumonia case in 
China. However it was reported to affect many body systems as 
well, liver, kidney, heart and neurological system [7]. Stroke is 
considered as one of diseases that increased morbidity and 
mortality [8]. Covid-19-related haemorrhagic stroke are 
significantly less prevalent than their ischemic counterparts [9]. 

While the exact cause of Covid-19-related haemorrhagic strokes 
is unknown, hyper-coagulable states, vacuities, and 
cardiomyopathy have all been implicated. It was reported that the 
viral affinity for the angiotensin converting enzyme -2 receptor 
found in the cerebral artery wall. [10]. Subjects with Covid -19-
related stroke had a higher D-dimer level, lower haemoglobin 
levels and platelets count [11]. The stroke may be due to the 
pandemic nature of Covid-19 propagation and the proposed 
pathogenic mechanism of stroke in its patients. However, 
neurologists from around the world have reported a significant 
decrease in the number of acute stroke patients presenting to 
emergency rooms in recent months [12]. The aim of current study 
is to investigate the role of CT in early prediction of stroke in 
patients previously infected and recovered from Covid-19. 
 
Subjects and Methods 
This study was carried out according to the ethical committee of 
Armed Forces Hospitals. Informed consent was taken from all 
patients shared in this study. Two hundred patients (100 males 
and 100 females) age range (35-55years) divided into 4 groups: 
Group I: Patients suffered from stroke with intramural 
haemorrhage. Group II: Patients infected with Covid-19 and 
complete recovered. Group III: Patients suffered from stroke with 
previously Covid-19 infected. Group IV: Normal healthy 
subjects as control. Complete blood picture, serum ferritin, D-
dimer, chest X- ray, RT-PCR for Covid-19, oxygen saturation 
level below 90%. All of the data was carefully gathered from 
hospital records and was completely anonymised. Exclusion 
criteria, a history of contrast medium allergy or renal failure were 
both exclusion criteria for CTA. Before enrolling in the research, 
all patients had a non–contrast-enhanced CT scan to rule out 
intra-cerebral haemorrhage. On patient arrival, the 
neuroradiology’s on duty was paged from the neurological 



International Journal of Radiology Research   www.radiologyjournal.in  
 

16 

emergency department to avoid any delays in starting therapy 
owing to experimental CT and stroke MRI. 
 
Computed tomography (CT) scan. 
The software estimated and presented cerebral blood volume 
(CBV), cerebral blood flow (CBF), and mean transit time (MTT). 
A color-coded automatic CTP-viability map was included in the 
software bundle. The penumbra (tissue at risk) was identified by 
green colour and described as a region where MTT was 
prolonged by more than 50% when compared to the contralateral 
hemisphere [12]. The neurologist worked to evaluate the imaging 
data for evaluation and make treatment decision. 
 
Statistical analysis 
Data analysis was done by using SPSS version 20. Regressions 
analysis was used to evaluate the data for significant changes in 
weekly admission rates before and during the Covid-19 period. 
 
Results 
Immunological analysis showed a negative PCR for mRNA-
Covid-19 to insure relive form infection. The biochemical 
analysis of infected subjects showed that, serum ferritin, D-
dimer, lymphocytes still elevated significantly compared with 
non-infected (967 Vs 140 uN for ferritin, 340 µg Vs 56 µg for D 
Dimer and 76% Vs 40% for lymphocyte). The CT (fig 1) scan 
showed normal and clear background without any changes in 
blood vessels in normal subjects. Patients with ischemic stroke 
showed intracranial haemorrhage and reduced blood flow in CT 
help in detection of ischemia since the non-absence of 
hemorrhage is not enough to make a diagnosis of stroke, presence 
of hemodynamically compromised tissue, underlying cause as 
vascular occlusion, carotid stenosis), reperfusion or 
demonstrating failure and or complications such as emboli or 
bleeding. 
 

 
 

Fig 1: The CT image of normal subjects (A) and patients with infected 
with Covod-19 with intracranial haemorrhage. 

 
Discussion 
In diagnosis of patients with acute cerebral ischemia, computed 
tomography (CT) play an important role in early prediction for 
fast intervention. It is still easier to handling for hemorrhage 
detection since most radiologists are unfamiliar with magnetic 

resonance (MR) [13]. The challenge of most physicians have 
nowadays when dealing with radiography and this is especially 
true when dealing with an illness like stroke, is to offer a precise 
answer to a tough question fast utilizing a difficult technique. 
Because it is slightly faster than MR, and patient handling is 
easier, CT has stayed at the forefront of imaging in acute stroke. 
In current study we used CT scan for patients infected with 
Covid-19 to detect stroke and hemorrhage. It was found that, 20 
out of 100 Covid-19 patients showed slightly bleeding as 
compared with normal. This cases recommended for follow up 
and prophylactic intervention for stroke. 10out of 100 suffered 
from hypertension showed stenosis in arteries. This is why it is 
the strategy that has been employed in major defining 
pharmacological trials for thrombolysis up to now, and it is the 
way that is recommended by most guidelines [14]. While CT is the 
gold standard for excluding hemorrhage with certainty, the use of 
the other acute ischemia symptoms is a little more debatable. 
While the majority of patients have a poor prognosis [15]. The 
presence or absence of bleeding, on the one hand, and the 
presence or absence of a substantial insular hypo density, on the 
other hand, are the truly established CT criteria for thrombolysis 
[16]. Both of these signals have been shown to be useful in 
excluding people from therapy's potentially hazardous side 
effects. Patient with a left-hemispheric stroke who had intra-
arterial thrombolysis. The CT scan indicates hyperdensity in the 
left basal ganglia, which corresponds to contrast thrombectomy 
[17]. In the future, vascular recanalization therapies may make 
some of these findings less useful. Unfortunately, many scanners 
can detect a few slices. CT has considered the first choice for all 
acute stroke diagnosis [18-21]. For complicated cases, the ischemic 
lesion related to ischemia or neuro-protective drugs, CT will not 
be as useful due to the less clear delineation of the acute lesions. 
CT itself is more advanced methods such as 320 row detector CT 
units [22-26] or the advent of plat panel derived [27]. CT will allow 
us to go faster, acquire more parameters and rendering 
acquisition, and evaluate more easily without slowing down the 
pre-therapeutic. The CT can detect any signs of massive 
infarction to help fast possible therapy. It was concluded that, CT 
served as sensitive, rapid and diagnostic tool for acute ischemic 
stroke, accurate diagnosis and early intervention for treatment.  
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