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Abstract 

Background: Hypertension is one of the most common causes of stroke in Africa, including 

in sub-Saharan Africa. There is a lack of epidemiological and radiological information on 

hypertensive strokes. 

Objectives: We aimed to describe, classify and grade the pre-contrasted computed tomography 

brain (CTB) scan findings occurring in hypertensive stroke patients and to determine the inter-

reader variability between three qualified radiologists. 

Method: This was a retrospective chart review of 205 pre-contrasted CTB scans in adult 

hypertensive patients presenting with a stroke at the Chris Hani Baragwanath Academic 

Hospital (CHBAH), Johannesburg, South Africa, between 01 June 2019 and 31 March 2020. 

Results: There were 205 scans eligible to be included in this study. There were 67 (32.7%) 

normal and 138 (67.3%) abnormal scans. Ischaemic strokes were the most prevalent (43.5%), 

followed by lacunar infarctions (17.4%) and haemorrhagic strokes (13%). Stroke mimickers 

(n=32; 23.2%) were more common than lacunar infarctions and haemorrhagic strokes. 

Eight out of 19 patients with acute and hyperacute anterior circulation stroke (42.2%) presented 

with a favorable Alberta Stroke Program Early CT Score (ASPECTS) of 6 and above. Anterior 

circulation large vessel occlusion (LVO) was significant and occurred in six patients (31.6%) 

of the hyperacute and acute ischaemic strokes. 

The middle cerebral vascular territory was the most affected site for ischaemic strokes, 

haemorrhagic strokes and lacunar infarctions. Chronic ischaemic infarctions were the most 

common stage of presentation (n=25; 18.1%).  In general, the interrater reliability for the three 

raters was substantial and there was almost perfect agreement. 

Conclusion: The pre-contrast CTB scan is essential in assessing hypertensive strokes because 

it risk stratifies, which aids in management and prognostication. 

Contribution: Detailed analysis of the pre-contrast computed tomography brain scan 

findings in hypertensive stroke patients, including interpretation of ASPECT scoring, LVO 

status, stage of ischaemic strokes and highlighting stroke mimickers.  

Keywords: Hypertension, hypertensive encephalopathy, ischaemia, stroke, neuroimaging 
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Introduction 

Literature review 

Epidemiology 

In Asia and Africa, and South Africa in particular, there is paucity of radiological and 

epidemiological data on hypertension and hypertensive stroke patients.[1-3] In sub-Saharan 

Africa, hypertension is the most common contributor to heart disease, stroke and heart 

failure.[4] The Alberta Stroke Program Early CT Score (ASPECTS) is used in conjunction 

with the pre-contrast CTB scan to characterise ischaemic stroke findings.[5-7] Data regarding 

the ASPECT score and large vessel occlusion (LVO) status in Southern Africa is deficient, 

more research is needed in order to guide stroke care. 

 

Imaging findings 

Performing a pre-contrast CTB scan characterizes the stroke and determines associated stroke 

complications.[2, 7] In addition, imaging enables exclusion of stroke mimickers such as tumours 

and haemorrhages.[7-9]  

 

Ischaemic stroke  

An hyperacute infarct occurs between 0 and 24 hours and is characterised by the hyperdense 

middle cerebral artery sign, outline loss of the basal ganglia, focal hypoattenuation, cortical 

sulcal effacement and the loss of grey white matter interface which is seen on CT scan. The 

hyperdense vessel sign indicates the intraluminal thrombus demonstrated on a pre-contrasted 

CTB scan as a focal hyperdensity. It is commonly seen in the setting of a hyperacute ischaemic 

stroke. It occurs in the middle cerebral artery, though any other vessels in the circle of Willis 

can be affected.[5, 10]  

 

The ischaemic penumbra is the ‘tissue-at-risk’ and it represents the hypoperfused brain 

parenchyma.[11] This functional damage occurring in the penumbra can be reversed if the 

patient receives timely reperfusion therapy.[11] Approximately 25% of all ischaemic strokes do 
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qualify to receive medical thrombolysis, provided the pre-contrast CTB has excluded 

intracranial haemorrhages, and 10-12% are eligible to receive endovascular treatment.[12]  

 

A hyperacute stroke may not display the above signs and the scan may appear falsely normal.[13, 

14] An acute infarct is one that is in between the time frame of 24 hours to 1-week period. On 

CT imaging there is focal hypoattenuation. A subacute infarct is one that is between 1- and 3-

weeks’ time, during this time swelling is markedly reduced and the cortex may appear normal. 

A chronic infarct is one that is more than 3 weeks old and has undergone gliosis and appears 

low density.[5] 

 

Intraparenchymal haemorrhage  

Intraparenchymal haemorrhage is identified on pre-contrast CT scan. It is identified as an intra-

axial haemorrhage, commonly affecting the basal ganglia, brainstem, thalamus, and the 

cerebellum. The pathophysiology of an intraparenchymal haemorrhage is due to a tear of the 

vessels that have been affected by hypertensive related degenerative changes.[15, 16]  

 

Haemorrhagic transformation  

Occurs in up to 43% of patients and ranges from petechial haemorrhage adjacent to the 

infarcted tissue margin to intraparenchymal haematoma>30% of the infarcted tissue exerting 

marked mass effect.[16]  

 

Lacunar stroke  

Lacunes are small cavities that are between 2 and 17mm in diameter best depicted on Magnetic 

Resonance Imaging. Lacunes are common in the internal capsule and basal ganglia. Lacunar 

strokes can be silent and multiple lacunar infarcts are associated with leukoaraiosis.[8] 
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Alberta Stroke Program Early CT Score 

The Alberta Stroke Program Early CT Score (ASPECTS), is used in conjunction with the pre-

contrast CT brain to characterize the ischaemic findings. It minuses a point for each region of 

parenchymal hypoattenuation within the anterior circulation, that is present.[5]  

 

Anterior circulation ASPECTS 

An ASPECT score of 10-points is given to a CT brain that is normal. To calculate the 

ASPECTS, one point is subtracted from the total of ten.[5]  

The 10 points that are analysed are the:  

▪ Caudate  

▪ Insular cortex  

▪ Internal capsule  

▪ Putamen  

▪ M1: the anterior middle cerebral artery cortex in the frontal operculum.  

▪ M2: corresponding to the middle cerebral artery cortex lateral to insular ribbon.  

▪ M3: corresponding to the middle cerebral artery posterior cortex which is in the 

temporal lobe posteriorly.  

▪ M4: which is the anterior middle cerebral artery territory that is immediately above M1.  

▪ M5: corresponding to the area superior to M2 which is of the middle cerebral artery 

lateral territory.  

▪ M6: corresponding to the area immediately superior to M3 of the posterior middle 

cerebral artery territory  

 

Lower scores of less than 5, predict that there will be a poor functional outcome. The lower 

scores are also associated with the complications of haemorrhagic transformation after 

thrombolytic agent has been administered. A normal pre-contrast CT brain does not exclude 

an acute infarction. Pre-contrast CT brain has a low negative predictive value for detecting 

small ischaemic volumes. ASPECTS scores between the range 8-10 are linked to experiencing 

a greater benefit from intravenous thrombolysis.[5, 10] 
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Posterior circulation ASPECTS  

The posterior circulation ASPECT score (pc-ASPECTS) has been developed to assess 

vertebrobasilar ischaemia. The posterior circulation ASPECTS also implores a 10-point scaling 

system. Thereafter, points are subtracted of the regions that have undergone ischaemia. In 

contrast to the anterior circulation ASPECTS, the midbrain and pons are both worth 2 points 

each respectively, irrespective of whether ischaemia has occurred bilaterally or unilaterally. 

The thalami, occipital lobes and cerebellar hemispheres are worth 1 point each. Locations that 

cause mortality are infarctions that occur in the pons and midbrain.[17]  

 

Large Vessel Occlusion 

LVO is identified by the presence of a hyperdense vessel sign, indicating that the infarction is 

in the hyperacute stage and that the patient can benefit from performing a thrombectomy.[5, 18] 

Identifying the LVO is important, however limited on pre-contrast CTB but, when present, has 

a high specificity of 95%.[18]  

 

Endovascular therapy treats large LVO in the indicated setting provided contraindications are 

excluded.[10, 19-21] Magnetic resonance imaging (MRI) is beneficial in the assessment of the 

hyperacute stage of ischaemic. The limitation, however, is that it is more time-consuming than 

computed tomography (CT), which is readily available in the acute setting.[10]  

 

This study aimed to assess the imaging findings of hypertensive strokes on pre-contrast CTB 

scans. Furthermore, to provide data on ASPECTS and LVO status as these have management 

and prognostication implications. The inter-reader variability between three qualified 

radiologists was also analysed.  
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Research methods and design 

A retrospective chart review was assessed on 205 adult hypertensive stroke patients. Their 

pre-contrast CTB scans were interpreted. The study period occurred between 01 June 2019 

and 31 March 2020.  

 

The inclusion criteria were all patients above the age of 18 years with neurological symptoms 

related to hypertensive stroke. In patients having both pre-contrast and post-contrast CT brain 

scans done, for this study only the pre-contrast study was assessed. The exclusion criteria 

were incomplete, lost, or illegible CTB scan request forms. 

 

The demographic information such as age, sex, race and clinical data such as comorbidities 

were obtained retrospectively from the hospital’s Picture Archiving and Communication 

System (PACS) and was only accessible to the primary investigator. All the patients’ scans 

were allocated a research number to maintain anonymity and read once by the three qualified 

radiologists, who have more than four years of experience and further training in 

neuroradiology. All the three readers were blinded to the patient’s clinical information.  

 

Equipment 

The CTB scans that were utilised during the study period were 

▪ Canon Acquilon Prime (TSX-303A/AC). Multislice helical scan - 0.5mm per slice. 

▪ Philips Ingenuity CT - iDose technique. Multislice helical scan - 0.625mm per slice.  

▪ Toshibas Aquilion 64 and CXL: Multislice helical scan - - 0.5mm per slice. 

Patients were scanned on one of the above listed machines. 
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Sample size 

The sample size estimation was based on critical research questions, namely (1) the descriptive 

analysis of the different stroke types, etc., and (2) the estimation of interrater reliability.   

For (1): Based on the worst-case (for sample size) estimates of 50%, 5% precision and a 95% 

confidence level, a sample size of 385 would be required. The sample size of 205 reduces the 

precision from 5.0% to 6.7%, which is deemed acceptable for a study of this nature. 
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The sample size for prevalence was analysed using the formula[22]  

 

𝑛 =
𝑍2𝑃(1 − 𝑃)

𝑑2
 

where n = sample size,  

Z = Z-statistic for the chosen level of confidence,  

P = expected prevalence or proportion  

d = precision  

For (2): For all kappa-like agreement coefficients, the required number of subjects (n) depends 

on the relative error (r), the number of subjects in the entire population (N) and the difference 

pa-pe between the overall agreement probability pa and the chance agreement probability pe as 

follows[23]: 

 

 

Assuming that N is very large and that the chance-agreement probability is 0, the overall 

agreement probability is at least 0.7 (0.8), and a relative error of 20%, the required n is 51 

(39).[23] The actual sample size of 205 is thus more than adequate. 
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Methodology 

Interrater reliability for categorical CT brain scan finding for all the three raters and each pair 

was estimated using the Brennan-Prediger coefficient of agreement. The interrater reliability 

for the ASPECT scores for all of the three raters and pairs of raters was assessed using the 

intraclass correlation coefficient.[23] The magnitude of the interrater reliability statistics was 

interpreted according to the classification by Landis and Koch.[24] Having established that there 

was good inter-rater reliability, the results of any one reviewers was analysed since this is much 

more likely to have logical consistency. We proceed with the results for reviewer TB. The data 

analysis was performed using SAS (Statistical Analysis System) version 9.4 for Windows. A 

5% significance level was used. 

  



10 
 

Ethical considerations 

Permission to conduct this study was obtained from the University of the Witwatersrand 

Human Research Ethics Committee (Medical) (HREC), the CHBAH CEO (Chief Executive 

Officer) office and the CHBAH Department of Diagnostic Radiology. Ethics Clearance 

Certificate Number M2011114 (Appendix A). Written consent from participants was not a pre-

requisite as this was a retrospective study. 
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Results 

Table 1 depicts the demographic and clinical data. The mean age of the patients in the study 

was 61, with a range of 21-92 and an SD (Standard Deviation) of 15. There were 105 (51.2%) 

females and 100 (48.8%) males. Black patients were the most common (n = 187; 91.2%). A 

significant number of patients (n = 42; 20.5%) had seizures, followed by diabetes (n = 39; 

19%). There were 34 female patients of childbearing age, and seven (20.6%) had hypertensive 

disorders of pregnancy. Known HIV/AIDS status comprised only of 7.8% of the patients; the 

status of the remaining patients was unknown. A minority of patients were known to being 

smokers (2.4%); the status of the remainder was also unknown.  

 

The total number of scans eligible for reporting was 205. Most scans were abnormal (n = 138; 

67.3%); a significant number of scans (n = 67; 32.7%) were normal, as demonstrated in Table 

2. Abnormal scan findings comprised of the varying stroke types, stroke mimickers, 

associations and complications. 

 

Table 3 reveals that ischaemic stroke was the most prevalent pathology (43.5%), followed by 

lacunar infarctions (17.4%). Haemorrhagic strokes were the least prevalent (13%). It is of note 

that some patients did present with more than one stroke type, occurring in various vascular 

territories and stages.  

 

Table 4 demonstrates that majority of the patients presented with chronic ischaemic infarction 

and that acute ischaemic stroke (including hyperacute ischaemic stroke) were prevalent but to 

a lesser extent, as compared to chronic ischaemic strokes. The most common stage of 

presentation for lacunar infarctions was in the chronic stage.  

 

The ASPECTS and LVO status assessments were assessed as a collective for hyperacute and 

acute stages of ischaemia (n=21), as demonstrated in Table 5.  Eight out of 19 patients (42.2%) 

presented with a favorable ASPECTS of 6 and above, in the anterior circulation. LVO in the 

anterior circulation occurred in six out of 19 patients (31.6%) of the hyperacute and acute 

ischaemia. LVO in the posterior circulation was found to not be statistically significant (n=0). 
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One patient had ischaemic strokes in both the anterior and posterior circulations with no 

associated LVO to account for the strokes. 

 

Table 6 demonstrates that the frontal, parietal and temporal lobes were the anatomical lobes 

predominantly affected by ischaemic strokes. The basal ganglia were the site most affected by 

lacunar infarctions and haemorrhagic strokes. The middle cerebral vascular territory was the 

predominant site of involvement for ischaemic strokes, lacunar infarcts and haemorrhagic 

strokes, respectively.  

 

Table 7 shows that stroke mimickers were found in 32 patients (23.2%). The most prevalent 

lesions on the pre-contrast CT brains were intra-axial lesions, seen in seven patients (21.8%), 

with their differential diagnosis including brain neoplasms, abscesses and metastases. 

Meningiomas, gliosis and subdural haematomas were also commonly discovered. 

 

The assessment of the associations and the complications revealed that microvascular disease 

(MVD) was the most common finding (31.2%), followed by brain atrophy and hydrocephalus 

(7.2% each). Some were co-existent. Intraventricular haemorrhage extension was the least 

common finding (2.2%). The associations and complications are depicted in Table 8.  
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Inter-reader variability 

Interrater reliability was assessed for anatomical regions, vascular territory, staging, 

ASPECTS, LVO and complications and associations for all three raters and each pair. The 

interrater reliability metrics between all of the three reviewers and between each pair of 

reviewers was assessed. In general, the interrater reliability for the three raters together was 

>0.8. This indicates that there was substantial and almost perfect agreement amongst the 

reviewers (Appendix B).  
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Discussion 

In this study, we aimed to describe, classify and grade the pre-contrasted CTB scan findings in 

hypertensive stroke patients. We also determined the inter-reader variability between three 

qualified radiologists. 

 

Demographics  

The mean patient age was 61 (range 21 – 92; SD 15), supporting the fact that hypertension and 

hypertensive stroke are more prevalent in the elderly population.[2, 3, 8, 25-27] There were 100 

males (48.8%) and 105 females (51.2%). The majority of the patients were black (n=187; 

91.2%).[2] This is most likely due to the location of the hospital and the demographics of the 

surrounding communities.  

 

Clinical data 

This study’s aim did not primarily focus on analysing the patient’s clinical data or risk factor 

profiling. The referring clinicians provided the clinical data on the CTB scan request forms and 

it was assessed.  A significant number of hypertensive stroke patients presented with seizures 

which occurred in (n=42; 20.5%). Seizures are a common co-occurring symptom in 

hypertensive stroke patients, and this is also found by studies done by Mabaso et al. (2022) and 

Hersdorffer et al. (1996).[7, 28] HIV increases the stroke risk through various mechanisms such 

as vasculopathy and coagulopathy.[29] Feris et al. (2020) reported an HIV infection prevalence 

rate of 20.58%.[27] In our study, there were 16 patients with known HIV infection (7.8%); this 

is likely an underestimation but is slightly higher than the 6.1% prevalence demonstrated by 

Tipping et al. (2007).[18]  

 

Diabetic patients are up to three times more likely to suffer from a stroke than in the general 

population, and in this study, known diabetic patients had a high prevalence rate of 19% 

(n=39).[2, 3, 12, 25] The prevalence of known smoking was very low, at 2.4% (n=5), also due to 

underreporting. Avula et al. (2020) reported that COVID-19 (Corona Virus Disease of 2019) 

is potentially neurotropic and can cause strokes, although the exact mechanisms are not 

entirely understood.[30] None of the patients included in this study had a positive diagnosis of 

COVID-19. 
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Hypertensive disorders of pregnancy (HDP) have a high morbidity and mortality rate and a 

five-fold increased stroke incidence.[31-33] Out of the 35 patients who were within childbearing 

age in this study, seven (20%) were diagnosed with HDP. The average age of HDP in this study 

was 29 years, and the age range was 21-36 years. HDP age risk factor varies; some studies have 

found that advanced maternal age is a risk factor. Conversely, other studies found that younger 

aged patients are at risk for HDP.[34]  

 
 

Normal vs Abnormal scans 

A significant number of hypertensive stroke patients were found to have normal scans (n=67; 

32.7%) despite having neurological symptoms. In the setting of a hyperacute ischaemic infarct, 

the scan may appear falsely normal.[5] In addition, fogging is a phenomenon occurring in the 

setting of subacute ischaemic infarctions, whereby the CT scan also deceptively appears 

normal.[13, 14] Fogging phenomenon is a concept that radiologists need to be cognisant of in 

daily clinical practice.[13, 14] There is deficiency of data in settings where a CTB scan is reported 

as normal in hypertensive stroke patients. Mabaso et al. performed a study assessing new onset 

seizures and CT brain findings, they found that normal scans were significant at (n=274; 

51.6%).[7] Of note is that their study co-hort was more heterogeneous and not only inclusive of 

hypertensive stroke patients.[7] Where there is a mismatch between radiological and clinical 

findings the role of MRI is beneficial.[10] However, MRI is more time-consuming as compared 

to computed tomography (CT), which is readily accessible in the acute setting.[10] 

  

Imaging aims to differentiate the less common haemorrhagic stroke (15% of cases) from the 

more common ischaemic stroke (85% of cases).[2, 3, 5, 7, 10, 25, 30]  Ischaemic strokes in this study 

were the most common (n=60; 43.5%) and lacunar infarctions were (n=24; 17.4%).  The total 

number of ischaemic strokes in this study was less than that found in other studies. Daffue et 

al. demonstrated that the incidence of ischaemic strokes in their study was 67.8%, significantly 

higher than in this study.[3]   Haemorrhagic strokes made up 40% of cases in a study done by 

Tribelthorn et al.[2] and in the research done by Daffue et al., they found haemorrhagic strokes 

to be 32.2%.[3] In our study haemorrhagic strokes were significantly less prevalent at (n=18; 

13%).  
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In this study, stroke mimickers were significant at (n=32; 23.2%), making them more common 

than lacunar infarctions and haemorrhagic strokes. Common stroke mimickers were 

meningiomas, intracranial masses, subdural haematomas and lobar haemorrhages. Stroke 

mimickers are essential to be aware about as they alter the management pathway as supported 

by multiple authors.[5, 7, 10, 25]  

 

Staging 

Chronic ischaemic infarctions were the most common stage of presentation and occurred in 25 

patients (18.1%). Patients presenting with chronic ischaemia are already outside the 

opportunity of intervention. Hyperacute and acute ischaemic infarctions were assessed 

collectively and were (n=21;15.2%). Subacute ischaemic infarctions were the least common 

and occurred in 14 (10.1%) cases. This contrasts with the research conducted by Tribelhorn, 

where they found that subacute ischaemic stroke were the most common at 55%, acute 

ischaemic stroke occurred in 41%, and subacute-chronic stage ischaemia were the least 

common 4%.[2]  

 

Pre-contrast CTB plays a pivotal role in excluding intracranial haemorrhages, as that is a 

contraindication to administer thrombolysis.[25] Intravenous thrombolysis is administered in the 

hyperacute stroke stage. In addition, patients must  qualify for the inclusion criteria and present 

within the therapeutic window of 3 - 4.5 hours.[19, 25] Studies have shown that many patients 

present outside the time sensitive therapeutic window, therefore not qualifying for intravenous 

thrombolysis.[2, 3, 25] Robust patient education, pre-hospital and hospital stroke protocols and 

guidelines are needed to expedite the care of patients, particularly those within the thrombolysis 

window and intervention period.[2, 19, 25, 35]  

 

ASPECTS  

Patients presenting with an acute and hyperacute ischaemic stroke do benefit from analyzing 

their ASPECT score, as it has management and treatment implications.[6] Studies have depicted 

that lower scores of five and below predict a poor functional outcome.[10] ASPECT scores of 

six and above are linked to a more significant benefit from intravenous thrombolysis.[5, 6] A 

local study depicted that patients with an ASPECTS of  greater than 7 was found in a significant 
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proportion at (n=33; 52.4%).[3] In a similar manner, in this study, a favorable ASPECT score 

of six and above was demonstrated in 42.2% of patients (n=8), in the anterior circulation. A 

sizeable number of patients in this study (n=4; 21.1%) presented with a very low ASPECT 

score of 0, in the anterior circulation.  

 

LVO 

LVO in the anterior circulation was significant at 31.6% (n=6). Similarly other researchers, 

have found that 25 - 35% of strokes have LVO.[11] In this study, the findings of LVO in the 

posterior circulation were not statistically significant (n=0). One patient had an ischaemic 

stroke in both the anterior and posterior circulations but with no LVO was found to account for 

the strokes. LVO is identified by the presence of a hyperdense vessel sign on the pre-contrast 

CTB.[5] LVO identification is important however limited on pre-contrast CTB but, when 

present, has a high specificity of 95%.[18] The hyperdense vessel sign indicates an early 

hyperacute ischaemic finding, typically requiring thrombectomy.[18] Computed tomography 

angiography (CTA), MRI and magnetic resonance angiography (MRA), or perfusion studies 

are also recommended to further characterise the nature of the LVO and core-penumbra 

mismatch, especially in the later presenters.[20] The gold standard for the diagnosis of an LVO 

is conventional digital subtraction angiography (DSA).[20]  

 

Neuro-intervention has an essential role in the performance of mechanical thrombectomy and 

these services are deficient in the South African setting. The inclusion criteria for mechanical 

thrombectomy include more proximal thrombi and patients presenting within 24 hours of 

stroke symptomatology. In contrast, medical thrombolysis has been found to be more beneficial 

in treating more distant thrombi than larger proximal ones.[19, 21] LVO’s greater than eight 

millimetres are often not responsive to intravenous thrombolysis alone.[20, 36] In such cases, 

mechanical thrombectomy procedures should be considered and offered to qualifying 

candidates.[20]  
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Anatomical site and vascular territory 

Ischaemic strokes were more common in the frontal (n=27; 19.6%) and parietal lobes (n=26; 

18.8%). Lacunar infarctions had the highest prevalence in the basal ganglia (n=16; 11.6%), 

which is supported by Arboix et al. (2009).[8] Haemorrhagic strokes were also more commonly 

detected in the basal ganglia (n=9; 6.5%), the same predilection site is demonstrated in a local 

study.[2] 

 

In our study, ischaemic strokes, lacunar infarctions and haemorrhagic strokes mainly occurred 

in the middle cerebral artery distribution. This reaffirms the finding that strokes have a 

preponderance for the middle cerebral artery territory as found in studies done locally and 

internationally.[2, 3, 36] 

 

Associations and complications 

Microvascular ischaemic disease occurred significantly at a prevalence of 31.2% (n=43). 

Arboix et al. (2009) found that periventricular diffuse white matter hypodensity is caused by 

microangiopathy and is associated with dementia and cognitive impairment.[8]  
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Interrater reliability assessment 

The interrater reliability for the three raters was generally >0.8. This indicates substantial and 

almost perfect agreement amongst the reviewers (Appendix B). Interrater reliability for 

anatomical regions, vascular territory, staging, ASPECTS, LVO and complications and 

associations for all three raters and each pair was estimated using the Brennan-Prediger 

coefficient of agreement. Interrater reliability for the ASPECTS scores for all three raters and 

pairs of raters was determined using the intraclass correlation coefficient.[23] The magnitude of 

the interrater reliability statistics was interpreted according to the classification by Landis and 

Koch.[24]  

 

Strengths and limitations of the study 

This study has demonstrated the important role that a pre-contrast CTB has when characterizing 

and managing hypertensive stroke patients, particularly as it pertains to determining their 

ASPECT score and LVO status to expedite urgent stroke care. The study highlighted that most 

patients present in the chronic stage of ischaemic stroke, when they are already outside the 

window for acute stroke care. With the implementation of a multidisciplinary 24-hour acute 

stroke care centers, including increasing neurointerventional training, more acute and 

hyperacute patients can be treated at an earlier stage thereby decreasing morbidity and 

mortality.  

 

It is important to note that the original patient CTB scan request forms at the records 

department were not available upon the time of request, and the patient’s clinical information 

were obtained from the report on PACS. Illegible and inadequate histories on the request 

forms were a limitation in conducting this research. Additional limitations include that this 

was a retrospective study, incomplete clinical data was made available, including – HIV 

status and smoking status of all patients was not known. 
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Conclusions and recommendations 

In conclusion, in a hypertensive stroke patient an expedited pre-contrasted CT brain scan is 

essential to characterize the scan findings, exclude intracranial haemorrhages, look for 

associations, complications and to rule out stroke mimickers. Determining the ASPECT score 

and LVO status is imperative as it has management and prognostication implications.  

 

Future studies should investigate and compare the pre-contrasted CTB scan findings of patients 

who undergo medical thrombolysis and or mechanical thrombectomy, in the pre-and post-

treatment phases. There should be further investigation into using CT perfusion studies as a 

standard protocol in this population, where the onset of symptoms is not that clear and for those 

patients outside the early window period (6-24 hours).  
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