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Abstract  
 

Radiology plays a crucial role in the management of stroke, particularly through the use of advanced imaging techniques 

such as CT scans and MRIs. These imaging modalities are essential for the rapid and accurate diagnosis of stroke types 

ischemic or hemorrhagic which significantly influences acute treatment decisions. Radiology not only helps in identifying 

the presence and extent of brain damage but also guides interventional procedures, like thrombectomy, during critical 

timeframes. In tandem, laboratory testing provides vital information regarding patient health and aids in determining 

underlying stroke risk factors. Tests such as complete blood counts, coagulation profiles, and lipid panels enable healthcare 

providers to tailor interventions based on individual patient needs, thereby optimizing outcomes. Preventive strategies and 

nursing care are fundamental in multifaceted stroke management, emphasizing the importance of risk factor modification 

and patient education. Preventive strategies focus on controlling hypertension, diabetes, and hyperlipidemia through 

medication and lifestyle changes, including diet and exercise. Nurses play a pivotal role in this preventative realm by 

delivering education on recognizing stroke symptoms, promoting adherence to treatment regimens, and providing support 

for smoking cessation or weight management. Furthermore, they are integral in the management and monitoring of acute 

stroke patients in clinical settings, ensuring timely intervention and facilitating rehabilitation efforts to promote optimal 

recovery. Their holistic approach not only addresses immediate medical needs but also fosters long-term health and well-

being. 
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INTRODUCTION 
Stroke, or cerebrovascular accident (CVA), 

represents a paramount global health challenge, standing 

as a leading cause of mortality and long-term adult 

disability worldwide [1]. Its pathophysiology is 

characterized by an abrupt disruption of cerebral blood 

flow, an event that triggers a complex cascade of cellular 

and molecular events leading to rapid neuronal injury 

and death. This interruption can be ischemic, accounting 

for approximately 85% of all cases, resulting from the 

occlusion of a cerebral artery, or hemorrhagic, 

constituting the remaining 15%, stemming from the 

rupture of a blood vessel within or on the surface of the 

brain [2]. The management of stroke is a race against 

time, where every minute of delay translates to the loss 

of millions of neurons and a quantifiable deterioration in 

potential functional outcomes [3]. Consequently, the 

clinical approach to a patient presenting with stroke 

symptoms demands a highly coordinated, 

multidisciplinary, and systematic strategy. This strategy 

is built upon four foundational pillars: sophisticated 

radiological imaging for precise diagnosis and 

characterization, comprehensive laboratory testing to 

uncover underlying etiologies and guide therapy, 

evidence-based preventive measures to mitigate the risk 

of initial and recurrent events, and holistic, specialized 

nursing care that spans the acute phase through long-
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term rehabilitation. The synergy between these 

disciplines is critical; the radiologist's eye, the 

pathologist's insight, the public health advocate's 

foresight, and the nurse's compassionate vigilance 

converge to form a comprehensive management 

framework. This article exploring the state-of-the-art 

technologies, essential diagnostic procedures, pivotal 

public health initiatives, and the indispensable human-

centric care that together define modern stroke 

management, with the ultimate goal of preserving life, 

function, and quality of life for millions affected by this 

devastating condition. 

 

The Critical Role of Radiology in Stroke Diagnosis 

and Management 

Radiological imaging serves as the cornerstone 

of acute stroke management, providing indispensable 

information that dictates therapeutic decisions, 

determines prognosis, and guides subsequent patient 

care. The primary objectives of neuroimaging in the 

hyperacute phase are to confirm the diagnosis of stroke, 

differentiate between ischemic and hemorrhagic 

subtypes, exclude stroke mimics, identify the site of 

arterial occlusion, and assess the extent of potentially 

salvageable brain tissue [4]. 

 

Computed Tomography (CT) and its Advanced 

Applications 

Non-contrast computed tomography (NCCT) of 

the head is the initial imaging modality of choice in most 

emergency departments globally due to its widespread 

availability, rapid acquisition time, and high sensitivity 

for detecting acute intracranial hemorrhage [5]. The 

early signs of acute ischemic infarction on NCCT can be 

subtle and include the loss of the insular ribbon, 

obscuration of the lentiform nucleus, and sulcal 

effacement due to developing cytotoxic edema. While its 

sensitivity for detecting early ischemia is limited, its 

primary and most critical role is to rapidly exclude 

hemorrhage, thereby clearing the pathway for 

thrombolytic therapy in eligible patients [6]. The advent 

of CT angiography (CTA) has revolutionized acute 

stroke imaging by allowing for non-invasive 

visualization of the cervical and intracranial vasculature. 

CTA can reliably identify large vessel occlusions 

(LVOs), such as those in the internal carotid artery 

terminus or the M1 segment of the middle cerebral 

artery, which are prime targets for endovascular 

thrombectomy [7]. Furthermore, CT perfusion (CTP) 

imaging provides critical physiological data by 

generating maps of cerebral blood flow (CBF), cerebral 

blood volume (CBV), and mean transit time (MTT). The 

core infarction is typically identified as an area of 

markedly reduced CBF and CBV, while the ischemic 

penumbra—the functionally impaired but still viable 

tissue surrounding the core—is characterized by 

increased MTT and relatively preserved CBV [8]. The 

mismatch between the volume of the penumbra and the 

infarct core is a key concept used to select patients for 

reperfusion therapies, even beyond the conventional 

time windows, by identifying those with significant 

tissue at risk [9]. 

 

Magnetic Resonance Imaging (MRI) and its Superior 

Soft-Tissue Characterization 

Magnetic resonance imaging offers superior 

soft-tissue contrast resolution compared to CT, making 

it exceptionally sensitive for detecting acute ischemia, 

particularly in the posterior fossa and for smaller lacunar 

infarcts [10]. The diffusion-weighted imaging (DWI) 

sequence is the most critical in the acute setting, as it 

reveals regions of restricted water diffusion due to 

cytotoxic edema, appearing as bright hyperintense 

signals, often within minutes to hours of symptom onset. 

The corresponding apparent diffusion coefficient (ADC) 

map confirms this restriction by showing hypointensity 

[11]. The fluid-attenuated inversion recovery (FLAIR) 

sequence is useful for determining the age of an infarct; 

a DWI-positive lesion with a negative FLAIR scan often 

suggests an onset within the first 4.5 hours, which can be 

pivotal in guiding thrombolysis decisions for patients 

who wake up with stroke symptoms or have an unknown 

time of onset [12]. MR angiography (MRA) can be 

performed without contrast using time-of-flight 

techniques or with gadolinium contrast to evaluate the 

extracranial and intracranial arteries for stenosis or 

occlusion. MR perfusion (MRP) provides similar 

information to CTP, delineating the infarct core and the 

ischemic penumbra. While MRI is a powerful tool, its 

longer acquisition times, lesser availability, and 

contraindications in patients with certain implants can 

limit its use in the hyperacute emergency setting [13]. 

 

Vascular Imaging and the Guidance of Interventional 

Procedures 

Both CTA and MRA play a crucial role beyond 

initial diagnosis by characterizing the nature and burden 

of atherosclerotic disease, identifying arterial 

dissections, and detecting vascular malformations such 

as aneurysms or arteriovenous malformations (AVMs) 

that may have caused a hemorrhagic stroke [14]. In cases 

of acute ischemic stroke with LVO, conventional digital 

subtraction angiography (DSA) remains the gold 

standard for diagnosing cerebrovascular pathology and 

is the primary platform for endovascular thrombectomy. 

This minimally invasive procedure involves navigating a 

microcatheter through the femoral or radial artery to the 

site of the occlusion and using stent retrievers or 

aspiration devices to physically remove the clot, leading 

to rapid recanalization and significantly improved 

clinical outcomes in eligible patients [15]. Post-

procedurally, follow-up imaging with CT or MRI is 

essential to assess for successful reperfusion, detect any 

procedure-related complications such as hemorrhage or 

vessel dissection, and evaluate the final infarct volume, 

which is a strong predictor of long-term disability [16]. 
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The Essential Contribution of Laboratory Testing in 

Stroke Management 

While imaging provides the anatomical and 

physiological map of the stroke, laboratory testing offers 

critical insights into its underlying causes, associated 

comorbidities, and potential complications. A systematic 

laboratory workup is integral to the comprehensive 

management of every stroke patient, from the emergency 

department to the rehabilitation unit. 

 

Initial Hematological and Biochemical Panels in the 

Hyperacute Phase 

Upon presentation, a standard set of baseline 

laboratory tests is imperative. A complete blood count 

(CBC) is essential for several reasons; the platelet count 

must be ascertained prior to administering thrombolytics 

or antiplatelet agents, anemia can be a contributing factor 

to cerebral hypoxia, and polycythemia can increase the 

risk of thrombosis [17]. Coagulation studies, including 

prothrombin time (PT), international normalized ratio 

(INR), and activated partial thromboplastin time (aPTT), 

are mandatory to screen for coagulopathies. An elevated 

INR is a critical contraindication for thrombolytic 

therapy, and it may indicate underlying liver disease or 

the use of vitamin K antagonists like warfarin [18]. A 

basic metabolic panel is equally crucial. Serum glucose 

must be measured immediately, as both hypoglycemia 

and hyperglycemia can mimic stroke symptoms or 

exacerbate ischemic brain injury. Hyperglycemia at 

admission is associated with larger infarct volumes and 

poorer functional outcomes, necessitating careful 

management [19]. Electrolyte levels and renal function 

tests (creatinine, blood urea nitrogen) are important for 

overall patient stabilization and are particularly 

necessary before administering iodinated contrast for CT 

studies or certain medications. 

 

Advanced Coagulation and Thrombophilia Workup 

For patients in whom a cardioembolic source is 

suspected, especially young patients or those with 

cryptogenic stroke, a more detailed coagulation workup 

is warranted. This includes testing for inherited and 

acquired thrombophilias, such as Factor V Leiden 

mutation, prothrombin G20210A mutation, and 

deficiencies of Protein C, Protein S, and Antithrombin 

III [20]. The presence of antiphospholipid antibodies 

(lupus anticoagulant, anticardiolipin antibodies, and 

anti-β2-glycoprotein I antibodies) is also screened for, as 

Antiphospholipid Syndrome is a recognized cause of 

both arterial and venous thrombosis [21]. In patients with 

atrial fibrillation not previously diagnosed, extended 

cardiac monitoring may be initiated based on clinical 

suspicion, but initial blood tests can provide supportive 

clues. 

 

Cardiac Biomarkers and Inflammatory Markers 

The strong interconnection between the heart 

and the brain is highlighted by the frequent elevation of 

cardiac biomarkers in acute stroke. Troponin levels are 

often elevated, which may indicate concomitant acute 

coronary syndrome, demand ischemia from the massive 

catecholamine release associated with stroke, or 

underlying chronic cardiac disease [22]. Similarly, B-

type Natriuretic Peptide (BNP) or its precursor, N-

terminal pro-BNP (NT-proBNP), can be elevated and 

may suggest underlying heart failure or atrial fibrillation, 

guiding further cardiological investigation [23]. 

Inflammatory markers like high-sensitivity C-reactive 

protein (hs-CRP) and erythrocyte sedimentation rate 

(ESR) can provide evidence of a systemic inflammatory 

state, which is implicated in the pathogenesis of 

atherosclerosis. An elevated ESR might also point 

toward specific vasculitides as a rare cause of stroke, 

prompting a different management pathway involving 

immunosuppression [24]. 

 

Toxicology and Specialized Tests for Cryptogenic 

Stroke 

A toxicology screen is often performed, 

particularly in young patients without traditional risk 

factors, to rule out substance abuse (e.g., cocaine, 

amphetamines) as a precipitant of stroke [25]. For cases 

of cryptogenic stroke, where no clear cause is identified 

after standard evaluation, additional specialized tests 

may be considered. These can include a lipid profile to 

assess for dyslipidemia, hemoglobin A1c to evaluate for 

underlying diabetes mellitus, and thyroid function tests. 

In select cases, testing for sickle cell disease (with 

hemoglobin electrophoresis) or rare metabolic disorders 

may be appropriate [26]. The role of laboratory medicine 

is thus not merely diagnostic but profoundly therapeutic, 

as the results directly influence decisions regarding 

antiplatelet versus anticoagulant therapy, the intensity of 

risk factor control, and the search for elusive stroke 

etiologies. 

 

Primary and Secondary Preventive Strategies for 

Stroke 

Prevention is the most effective and cost-

efficient strategy for reducing the global burden of 

stroke. It is stratified into primary prevention, which 

aims to prevent a first-ever stroke in at-risk individuals, 

and secondary prevention, which seeks to prevent 

recurrent events in stroke survivors. 

 

Lifestyle Modifications as the Foundation of 

Prevention 

The cornerstone of both primary and secondary 

stroke prevention is the adoption of a heart-healthy 

lifestyle. Robust evidence links smoking cessation with 

a significant and rapid reduction in stroke risk, as 

smoking accelerates atherosclerosis and promotes 

hypercoagulability [27]. A diet rich in fruits, vegetables, 

whole grains, and lean proteins, such as the DASH 

(Dietary Approaches to Stop Hypertension) or 

Mediterranean diets, has been proven to lower blood 

pressure and improve lipid profiles, thereby reducing 

stroke risk [28]. Regular physical activity, defined as at 

least 150 minutes of moderate-intensity aerobic exercise 

per week, contributes to weight management, improves 
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endothelial function, and helps control blood pressure, 

cholesterol, and blood sugar levels [29]. Limiting 

alcohol consumption and maintaining a healthy body 

mass index (BMI) are also critical components of a 

comprehensive preventive lifestyle. 

 

Pharmacological Management of Key Risk Factors 

Hypertension is the single most important 

modifiable risk factor for both ischemic and hemorrhagic 

stroke. Aggressive blood pressure control, often to a 

target of less than 130/80 mmHg, is a pillar of 

prevention. First-line antihypertensive agents typically 

include thiazide diuretics, angiotensin-converting 

enzyme (ACE) inhibitors, or angiotensin II receptor 

blockers (ARBs) [30]. For patients with ischemic stroke 

or transient ischemic attack (TIA), antiplatelet therapy is 

fundamental for secondary prevention. Aspirin, 

clopidogrel, or a combination of aspirin and 

dipyridamole are commonly used options. Dual 

antiplatelet therapy with aspirin and clopidogrel is 

generally reserved for a short duration following high-

risk TIA or minor stroke, due to the increased risk of 

hemorrhage with long-term use [31]. In patients with 

cardioembolic stroke, most commonly due to non-

valvular atrial fibrillation, long-term oral anticoagulation 

is indicated. Direct oral anticoagulants (DOACs) such as 

dabigatran, rivaroxaban, apixaban, and edoxaban are 

now preferred over warfarin in most cases due to their 

superior safety profile and fewer drug-drug interactions 

[32]. Statin therapy is recommended for all patients with 

ischemic stroke of atherosclerotic origin, regardless of 

baseline low-density lipoprotein (LDL) levels, for its 

pleiotropic effects on plaque stabilization and 

endothelial function, in addition to lipid-lowering [33]. 

 

Surgical and Interventional Preventive Measures 

For patients with significant symptomatic carotid artery 

stenosis (typically 50-99% for symptomatic patients), 

carotid endarterectomy (CEA) or carotid artery stenting 

(CAS) are effective interventions for secondary 

prevention [34]. The choice between CEA and CAS 

depends on patient-specific factors such as anatomical 

suitability, surgical risk, and comorbidities. In patients 

with cryptogenic stroke and a patent foramen ovale 

(PFO), particularly those with a high-risk PFO 

morphology, percutaneous PFO closure combined with 

antiplatelet therapy has been shown to be superior to 

medical therapy alone in reducing the risk of recurrent 

stroke [35]. For the prevention of hemorrhagic stroke, 

the management of unruptured intracranial aneurysms is 

a complex decision involving weighing the risk of 

rupture against the risks of intervention, which can 

include microsurgical clipping or endovascular coiling 

[36]. 

 

The Indispensable Role of Nursing Care in the Stroke 

Continuum 

Nursing care is the thread that weaves through 

the entire stroke journey, from the moment the patient 

enters the emergency department to their reintegration 

into the community. The specialized role of the stroke 

nurse is dynamic, requiring a blend of rapid clinical 

assessment, vigilant monitoring, technical skill, and 

profound compassion. 

 

Acute Phase Monitoring and Neurological 

Assessment 

In the hyperacute phase, the nurse's role is 

critical in facilitating the "door-to-needle" and "door-to-

groin" timelines. This involves rapid triage, establishing 

intravenous access, obtaining baseline vital signs, and 

performing a focused neurological assessment, often 

using a standardized tool like the National Institutes of 

Health Stroke Scale (NIHSS) [37]. After the 

administration of thrombolytics or performance of 

thrombectomy, the nurse enters a period of intense 

monitoring. This includes frequent neurological checks 

(every 15-30 minutes initially) to detect any signs of 

improvement or deterioration, such as the development 

of a severe headache or a decline in consciousness that 

could indicate hemorrhagic transformation [38]. Strict 

blood pressure management per protocol is essential, as 

both hypertension and hypotension can be detrimental. 

The nurse also monitors for other potential 

complications, including cardiac arrhythmias (e.g., atrial 

fibrillation), aspiration, and hyperglycemia. 

 

Management of Physiological Functions and 

Prevention of Complications 

A key nursing responsibility is the maintenance 

of physiological homeostasis. This encompasses 

meticulous management of blood glucose levels with 

insulin sliding scales if necessary, maintenance of 

normothermia, as fever is known to exacerbate ischemic 

brain injury, and careful fluid and electrolyte balance to 

prevent cerebral edema [39]. Dysphagia is a common 

and dangerous consequence of stroke, present in over 

half of all patients. Nurses are often the first to perform 

a validated dysphagia screen before allowing the patient 

any oral intake—including medications—to prevent 

aspiration pneumonia, a major cause of morbidity and 

mortality post-stroke [40]. Other vital preventive 

measures fall under the domain of nursing care, 

including prophylaxis for deep vein thrombosis (DVT) 

with anticoagulants or mechanical compression devices, 

meticulous skin care and frequent repositioning to 

prevent pressure injuries, and early mobilization as 

tolerated to mitigate the effects of deconditioning. 

 

The Rehabilitative and Educational Role of the 

Stroke Nurse 

As the patient stabilizes, the nursing focus shifts 

toward rehabilitation and education. Nurses work 

collaboratively with physical, occupational, and speech 

therapists to reinforce mobility exercises, activities of 

daily living (ADL) training, and communication 

strategies. They play a central role in managing post-

stroke complications such as spasticity, pain, and bowel 

or bladder incontinence [41]. Perhaps one of the most 

crucial roles is that of a patient and family educator. 
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Nurses provide comprehensive education on stroke risk 

factors, the importance of medication adherence for 

secondary prevention, recognition of stroke warning 

signs using the FAST (Face, Arms, Speech, Time) 

acronym, and the necessary lifestyle modifications. They 

also coordinate discharge planning, ensuring a smooth 

transition to a rehabilitation facility or the home 

environment, and providing support and resources for 

caregivers who will play a vital role in the patient's long-

term recovery. This holistic, patient-centered approach is 

fundamental to achieving the best possible functional 

and quality-of-life outcomes for stroke survivors. 

 

CONCLUSION 
The management of acute stroke and the 

prevention of its recurrence represent one of the most 

significant successes of modern integrated medicine. 

This achievement is not the product of a single discipline 

but the culmination of a synergistic, multidisciplinary 

effort. As this comprehensive analysis has detailed, the 

pathway from symptom onset to recovery and secondary 

prevention is paved by the critical contributions of 

advanced radiology, which provides the essential visual 

roadmap for intervention; meticulous laboratory 

medicine, which uncovers the hidden metabolic and 

hematological underpinnings of the event; robust public 

health and clinical strategies for prevention, which target 

modifiable risk factors with lifestyle and 

pharmacological tools; and the unwavering, holistic care 

provided by specialized nursing, which guides the 

patient through the perilous acute phase and supports 

their journey toward maximal recovery. The continued 

evolution of each of these pillars through technological 

innovation in imaging, the discovery of novel 

biomarkers, the development of more effective 

preventive medications, and the refinement of patient-

centered nursing models holds the promise of further 

reducing the global burden of stroke. The ultimate goal 

remains clear: to save brains, restore function, and return 

individuals to their lives and communities with hope and 

dignity. The integrated model of stroke care, built upon 

these four foundational pillars, is the blueprint for 

achieving this goal. 
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