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Abstract: Stroke is a highly debilitating disease that is widespread globally. It is a major public health concern that requires urgent 

attention. Throughout their lifetimes, individuals and their families may experience the severe consequences of this complex and diverse 

neurological disorder. These consequences can be encountered by individuals. This case study examines the intricacies of stroke, 

encompassing its etiology, potential risks, manifestations, diagnosis, and therapeutic interventions using Intricate Artificial algorithm to 

forcast and predict  the occurances of stoke using available patient symptoms. The system uses cluster grouping and random forest model 

to accurately predict the occurance of stroke based on lifestyle and symptoms of a group of patients classified based on gender It also 

encompasses concerns over the potential hazards linked to stroke. Moreover, the entire narrative underscores the importance of immediate 

action and comprehensive medical intervention. If there is a sudden interruption of blood flow to the brain, a stroke, often known as a 

"brain attack," will occur instantly. Consequently, the brain cells will be deprived of the necessary oxygen and nutrients required for optimal 

functioning. This interruption, which can be caused by clots (ischemic stroke) or ruptured blood vessels (hemorrhagic stroke), has the 

ability to cause damage to the neurological system and, in the most severe situation, permanent disability of the affected individual. Due 

to the significant impact of stroke on individuals' everyday functioning and quality of life, research on stroke is highly crucial.  

Keywords: Stroke, Ischemic stroke, Hemorrhagic stroke, Stroke classification, Artificial Intelligence algorithm , Normalized pointwise 

mutual information , Cerebrovascular disease. Random Forest , cluster grouping .  

1. Introduction: 

A stroke is a severe medical condition that poses a significant 

challenge to healthcare practitioners worldwide. This neurological 

disorder is characterized by its intricate and varied nature, and it 

has the potential to cause significant impacts on both the 

individuals affected and their families. The objective of this case 

study is to explore the intricate characteristics of stroke by 

analyzing its etiology, predisposing factors, clinical 

manifestations, diagnostic methods, and treatment approaches. 

Furthermore, the study highlights the need of preventive 

interventions and comprehensive care. A stroke, also referred to as 

a "brain attack," occurs when there is a sudden interruption in the 

blood supply to the brain. As a result of insufficient oxygen and 

nutrients in the bloodstream, brain cells die. An ischemic stroke, 

caused by a clot, or a hemorrhagic stroke, caused by a burst blood 

vessel, can be the origin of this disturbance, leading to a range of 

long-lasting neurological abnormalities and disabilities. The 

impact of a stroke on an individual's quality of life and ability to 

do daily tasks cannot be overstated. Therefore, it is crucial for the 

healthcare sector to thoroughly examine this topic.  

Stroke is a medical disorder characterized by the inadequate supply 

of oxygenated blood to the brain, resulting in the death of a specific 

region of the brain. There are two types: ischemic and 

hemorrhagic. Ischemic state arises from insufficient blood flow, 

which can be caused by blockage in the blood arteries supplying 

the brain. This blockage can occur owing to the production of 

thrombi or emboli in the blood vessels [1]. In cases of 

haemorrhagic stroke, the condition can be caused by blood leaking 

from the blood vessels into the brain. In some cases, it can also be 

caused by an increase in intracranial hypertension resulting from 

the bleeding. The complications associated with stroke encompass 

factors such as hypertension, tobacco use, and obesity [2].  

2. Review Of Literature: 

Another procedure that includes opening the carotid artery 

and removing plaque that has the potential to obstruct the vessels 

is called a carotid endarterectomy [5]. Angioplasty is a medical 

procedure where a surgeon uses a catheter to inflate a small balloon 

in a restricted artery. After that, a mesh tube called a stent is 

inserted into the artery. This technique inhibits the reoccurrence of 

arterial stenosis [6]. If a haemorrhagic stroke occurs, it is because 

there has been a flow of blood from a blood vessel into the brain. 

For this situation, the primary objective of treatment will be to 

manage the hemorrhaging and alleviate the cranial pressure. 

Treatment for this illness will commence with the administration 

of medications that have the capacity to decrease intracranial 

pressure. Additionally, the patient will be closely monitored for 

any problems such as hypertension and seizures, which can be 

managed with medication. During treatment, it is crucial to ensure 

that the subject refrains from consuming anticoagulants, which are 

medications that prevent blood clotting. Administration of drugs 

with anticoagulant reversal properties is recommended to manage 

hemorrhage caused by blood thinners. In certain instances, surgical 

intervention may be employed as a preventive measure against the 
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occurrence of a stroke. Clamps will be positioned at the base of 

aneurysms to avert rupture. Arteriovenous malformations (AVMs) 

can be a potential source of hemorrhage in some instances. AVMs, 

or arteriovenous malformations, are anomalous connections 

between arteries and veins [7]. This can manifest in any region and 

result in intense pain or other medical conditions. In general, 

AVMs can be present from birth. If the tumors are of a manageable 

size and not deeply embedded in the brain, surgery can be 

employed to extract them. Table 2.1 represents the most recent 

survey findings on  the literature works on the occurances and 

symptoms of ischemic stroke.   

3. Materials And Methods:  

As we delve into this case study, we will explore the 

story of a patient who has experienced a stroke, examining their 

medical history, presenting symptoms, and the journey of 

diagnosis and treatment. We will also discuss the prevailing risk 

factors for stroke, the crucial role of preventative measures, and 

the potential for recovery and rehabilitation. Additionally, we will 

shed light on the healthcare professionals and support systems 

involved in the patient's care, as well as the evolving landscape of 

stroke research and treatment modalities. 

Through this case study, we aim to increase awareness 

and understanding of stroke, its far-reaching consequences, and the 

critical need for timely intervention, effective management, and 

ongoing support for those affected. It is our hope that by delving 

into the intricacies of this condition, we can contribute to the 

broader conversation on stroke prevention, treatment, and the 

overall enhancement of stroke care in the medical community. 

The primary objective in treating Ischemic strokes is to 

restore sufficient blood flow to the brain. Treatment often 

commences with anticoagulant medications that have the ability to 

dissolve blood clots and prevent the formation of new clots in 

blood vessels. Aspirin, an antiplatelet medication, is typically 

administered in this situation. Tissue plasminogen activator (TPA) 

is a highly effective and efficient medication that can dissolve 

blood clots. However, it must be administered within 4.5 hours of 

the onset of stroke symptoms [3, 4]. During emergency situations, 

the surgery will commence by administering tissue plasminogen 

activator directly into a cerebral artery or by employing a catheter 

to extract the clot. 

3.1. CASE PRESENTATION  

The age of the individuals in the study population varied 

between 19 and 59 years. The mean age was 41.67, with a standard 

deviation of 11.36. The survey revealed that 56.7% of the 

participants were male, whilst 43.3% were female. Out of all the 

participants in this poll, 35.4% were categorized as skilled 

professionals, including occupations such as teachers, clerks, or 

those in similar service roles. Around 52% of respondents had 

completed primary school, whereas 64.8% were categorized as 

being in the lower social class. A cross-sectional study was 

undertaken in Chennai from August to December 2023, namely in 

the field practice area. The study involved the total number of adult 

patients, aged 18 years and older, who attended the outpatient 

department of several hospitals between August 1 and December 

2023. The inclusion of these participants in the study was 

contingent upon their provision of informed consent. The analysis 

included a total of 2540 research respondents, who were chosen 

using an appropriate sampling approach. The study participants 

were interviewed using a pre-designed, pre-tested, and structured 

questionnaire. The survey included inquiries about the signs of 

stroke and its related risk factors as identified by the ICMR. The 

questionnaire was systematically arranged and comprised a total of 

21 items. Out of them, 9 things were specifically related to stroke, 

while the remaining 12 items were centered around risk factors. 

The participants completed individual interviews in which they 

were obligated to identify the symptoms and risk factors linked to 

stroke. The symptoms and risk factors were translated into the local 

language and presented in a graphical representation. 

Subsequently, the study participants were presented with this chart 

and instructed to identify their experience of each symptom or 

presence of each risk factor by responding affirmatively or 

negatively.  

3.2. DATA CLEANING 

Brain stroke data cleanup Image processing prepares 

medical imaging data like MRI or CT images for analysis and 

interpretation. A bespoke method for clearing such data:  

 Preprocessing Image Data: - Images should be converted to a 

common format like DICOM for computer system compatibility. 

Resampling: For easy comparisons, keep voxel sizes the same 

across scans. Filters and denoising minimise picture noise. These 

methods are used for "Noise Reduction".  To minimise scanner-

related variations, intensity normalisation normalises pixel 

intensities to a standard scale. "Handling Missing or Corrupted 

Data": - After inspecting for missing slices or damaged photos, 

decide whether to interpolate missing data or remove missing 

slices. If missing data cannot be removed, linear and spline 

interpolation may fill the gaps.  [5] Anomaly Detection and 

Removal: - Find and remove motion artefacts, scanner artefacts, 

and other abnormalities that might affect analysis accuracy.  Image 

Registration and Alignment: - Standardise and simplify 

longitudinal analysis by registering images from different time 

periods or modalities to a common reference frame.  

Patient motion must be corrected during scanning to maximise 

slice alignment. Segment Relevant Structures: - Use segmentation 

algorithms to segment brain structures, including stroke-affected 

regions, to identify study topics.  

Make sure the segmentation is proper to avoid 

misinterpreting the results. Quality control measures must be 

implemented to ensure image accuracy and reliability.  

- Professional visual examination to verify preprocessing 

correctness and separated area quality. Data Augmentation: When 

data is scarce, rotation and flipping may improve model 

generalisation and sample diversity. Document all preparation 

steps and settings to ensure reproducibility. This is the ninth 

documentation and version control stage. To track changes and 

improve collaboration, datasets and preprocessing processes need 

version control systems. Test preprocessing methods using 

quantitative indicators and domain experts' qualitative 

assessments. This is phase nine of validation and testing. 

Determine how preprocessing processes affect downstream 

analytic tasks like stroke detection and classification.  

Through these protocols, researchers can ensure brain stroke 

imaging data is clean, standardised, and ready for study. This 

covers lesion detection, quantification, and patient outcome 

prediction.  
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3.2.1. RANDOM FOREST FEATURE SELECTION  

Random Forest (RF) feature selection in brain stroke 

image analysis involves identifying the key properties, such as 

voxel intensities and texture features, that are crucial for 

distinguishing stroke areas from non-stroke regions in medical 

images. An technique tailored for picking RF properties for this 

purpose is as follows: A comprehensive array of features may be 

obtained from images of brain strokes. This is the first stage of the 

feature extraction procedure. These characteristics consist of the 

mean, standard deviation, skewness, and kurtosis, all of which are 

intensity-based attributes. Haralick features, Laws texture energy 

measurements, and Gabor filters are all types of texture features. 

Geometric attributes consist of area, perimeter, and compactness. 

Statistical features consist of histogram-based features and fractal 

dimension.  Preprocess the collected features by handling missing 

values, standardising them to a uniform scale, and removing 

redundant or unneeded features if required. Train a Random Forest 

classifier using the preprocessed feature set. This is the third phase 

in the Random Forest feature selection process.  

When prioritising the significance of each feature, it is advisable 

to use the inherent feature importance characteristic provided by 

Random Forest algorithms. Examples of such qualities are Gini 

impurity and mean decrease in impurity.  

Identify the most crucial qualities by analysing the importance 

ratings they were given. One may determine the number of selected 

attributes either via empirical study or cross-validation.  

Recursive Feature Elimination (Optional): Not required. If desired, 

you may do recursive feature elimination (RFE) using Random 

Forest as the base estimator. Exclamation mark Start by 

considering the whole feature set and then remove features with 

the lowest relevance ratings in an iterative process until you reach 

the desired number of features or a predetermined stopping 

condition.  

Validation and Evaluation: Validate the selected 

attributes by cross-validation or an independent validation dataset. 

Evaluate the Random Forest classifier's performance using 

selected attributes, focusing on metrics like accuracy, sensitivity, 

specificity, and AUC-ROC.  Feature Interpretation and 

Visualisation: To get understanding of the unique attributes of 

stroke lesions, it is essential to analyse the selected features. Bar 

plots or heatmaps may be used to display the significance scores 

of selected attributes to identify the most discriminative features.  

         Optimise the feature selection process by adjusting 

parameters like the maximum tree depth, the number of trees in the 

Random Forest, or the minimum samples required to split a node. 

This is the seventh phase in the optimisation and refinement 

process.  

To optimise feature selection, it is advisable to experiment with 

different feature sets and selection procedures, considering domain 

knowledge and expert opinion. Deployment and Integration: No 

text provided. Implement the trained Random Forest model using 

the supplied characteristics to identify stroke lesions or for 

classification tasks in clinical settings. Incorporating the feature 

selection approach into automated image analysis processes would 

enable the seamless and consistent processing of brain stroke 

images.  

Researchers may identify significant characteristics from brain 

stroke images by using Random Forest feature selection. This leads 

to improved precision and clarity of stroke diagnostic and 

prognostic models. 

3.2.2. CLUSTER GROUPING OF STROKE AND NON 

STROKE PAPRAMETERS 

Clustering stroke and non-stroke parameters entails 

categorising data points with comparable properties to detect 

trends and perhaps differentiate between stroke and non-stroke 

instances. Here is an approach for categorising stroke and non-

stroke parameters. [7-10]  

Feature Selection: - Choose pertinent traits or parameters that are 

expected to distinguish between stroke and non-stroke instances. 

[11]The characteristics may include demographic data (age, 

gender), clinical parameters (blood pressure, cholesterol levels), 

medical background (diabetes, hypertension), and imaging 

indicators (lesion volume, infarct site).  

 Data Preprocessing: - Process the chosen features by addressing 

missing values, standardising them to a consistent scale, and 

eliminating any outliers or unnecessary characteristics.  Make 

careful to encode categorical variables properly, such as using one-

hot encoding, for numerical analysis.[12]  

 Selecting a Clustering strategy: - Choose a suitable clustering 

strategy to group the stroke and non-stroke characteristics. Popular 

clustering techniques include K-means, hierarchical clustering, 

DBSCAN, and Gaussian mixture models (GMM).  When choosing 

a clustering method, it is important to take into account the 

characteristics of the data and the intended results.  [13,14] 

 Perform clustering analysis by applying the chosen method to the 

preprocessed dataset.  

Determine the ideal amount of clusters by using methods like the 

elbow method, silhouette score, or gap statistics.  

Conduct clustering analysis on the stroke and non-stroke datasets 

individually to discover unique clusters within each dataset.  

Cluster Interpretation: - Examine the features of the clusters to 

comprehend the fundamental patterns and distinctions between 

stroke and non-stroke parameters.  

- Determine clusters mostly composed of stroke patients and 

clusters primarily composed of non-stroke. cases.  

Examine the key factors that have the largest impact on the 

distinction between clusters by using methods like feature 

significance ranking or visualisation.  

Validation and Evaluation: - Assess the quality of the clusters by 

using internal validation measures (such as silhouette score) or 

external validation techniques if ground truth labels are accessible.  

Evaluate the clinical significance of the detected clusters by 

examining their correlation with stroke risk factors, clinical 

outcomes, or response to therapy.  Visualisation and Reporting: - 

Use scatter plots, heatmaps, or dendrograms to visually represent 

the clustering findings and demonstrate the categorization of stroke 

and non-stroke data. 

No information provided. Produce a detailed report outlining the 

clustering study, highlighting main discoveries, cluster traits, and 

explanations.  

 Iterative Refinement: - Continuously improve the clustering 

analysis based on comments from domain experts or new insights 

obtained from further inquiry.  

Consider investigating other clustering techniques or adjusting 

parameter values to enhance the resilience and comprehensibility 

of the clustering outcomes.  
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Researchers may identify different groups of stroke and non-stroke 

parameters using clustering analysis, gaining insights into the 

features and risk factors related with stroke occurrence. 

 

4. Results And Discussion  

The majority of the studies included in this evaluation were 

carried out in urban metropolitan areas. One possible explanation 

for this phenomenon could be the logistical convenience and the 

abundance of resources and skilled workers in these urban areas. 

Out of the 10 research examined in this review, only two studies 

specifically investigated the distribution of strokes in urban and 

rural areas. A solitary study examined the mortality rate of strokes 

in a rural area in India. Considering the demographic features of 

India, with about 80 percent of the populace residing in rural areas, 

it is crucial to examine the epidemiology of stroke in rural regions 

of India rather than solely focusing on cities. This has the potential 

to yield more accurate assessments of the scale of the issue in India.  

Due to the limited number of research and the differences in their 

methodologies, it is not feasible to apply the findings from these 

studies to the entire country. All of the studies conducted were 

cross-sectional, with the exception of one that specifically focused 

on estimating stroke mortality rather than incidence or prevalence. 

[15]  

The studies included in the review exhibited heterogeneity in 

terms of participant selection, case definition, and survey 

methodology. Therefore, it was not feasible to do a thorough meta-

analysis. Given the limited and inconsistent data available on 

stroke epidemiology in India, it is crucial to prioritize the collection 

and analysis of data. Stroke registries serve as valuable repositories 

of such information. In specific hospitals, there have been attempts 

to comprehend stroke epidemiology by utilizing hospital-based 

registries. However, it is crucial to establish a government-

regulated stroke registry at the State and national level in India, 

which would encompass the entire population. These registries 

would encompass all available stroke detection facilities and 

ensure immediate documentation of stroke cases in these 

facilities.[16-18] This would be advantageous for the community 

in several ways: (i) Population-based registries can provide 

epidemiological information that can be used to support evidence-

based advocacy and policy changes for the allocation of funds 

towards stroke-related programs. [19,20](ii) By collecting data on 

risk factors and the most common types of stroke, these registries 

would help in developing stroke treatment protocols that are 

tailored to the prevalence of different risk factors and causes within 

a community. (iii) The data on case fatality rates would enable the 

evaluation of standards and effectiveness of acute post-stroke 

treatments. The figure 4.1 and 4.3 represents the statistical 

distribustion of occurance of stroke in male and female 

respectively.  The figure 4.2 represents the cluster distribution of 

occurance of stroke in male and female. 

 

 

Fig 4.1: Distribution of patient characteristics/risk factors 

according to stroke subtype in male  

    

 

Fig 4.2: The cluster distribution of occurrence of stroke in male and 

female 

 

Fig 4.3: Distribution of patient characteristics/risk factors according to 

stroke subtype in male 

5. Conclusion  

Generating awareness and educating the public about the signs 

and symptoms of stroke is crucial. If an individual displays 

symptoms of a stroke, it is imperative to swiftly get them to the 

hospital. During the early 20th century, scientists made a 

significant finding of a chemical known as tissue plasminogen 
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activator (t-PA) that is effective in treating strokes caused by blood 

clots. Nevertheless, t-PA is not advised for all cases because of its 

limitations. A clot retrieval method was created and approved by 

the FDA in the 21st century. These two techniques are insufficient 

for treating stroke in all multiethnic groups, hence requiring the 

need for more successful trials. It is crucial to comply with the 

prescribed medications and avoid skipping them. Avoid smoking, 

alcohol consumption, and stress. Follow a nutritious diet Refrain 

from consuming foods that are high in cholesterol and choose 

foods that are rich in fiber instead. Furthermore, decrease your 

consumption of sodium. Regular and moderate exercise should be 

consistently performed.  
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