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INTRODUCTION 

Strokes are mainly brain attacks occurs due to the 

blockage of blood supply to the brain.[1] The majority of 

strokes are due to blockage of an artery in the brain by a 

blood clot.[2] It results in cell death[3] which requires 
immediate medical attention[1][4] and it is the frequent 

cause of adult disability.[5] Stroke, is a cerebrovascular 

accident[6], when the blood supply to the part of brain is 

interrupted or reduced, depriving brain tissue of oxygen 

and nutrients.[4] Stroke can be categorized as ischemic, 

hemorrhagic, or subarachnoid.[6] Pediatric abusive head 

trauma (AHT) usually called as shaken baby syndrome 

(SBS) most often involves brain injury of infants and 

young children.[7] Cognitive syndromes are common 

after stroke. Patients were divided into following 

subgroups of vascular cognitive impairment (VCI). 
- Dementia of strategic infarct (DSI), 

- Cortical dementia (CD), 

- Sub cortical dementia (SCD), 

- Hemorrhagic dementia (HD) and 

- Patients without dementia. 

Some of the cognitive functions are significantly 

impaired in patients with dementia.[8] Stroke or a 

condition referred to as apoplexy or the sudden onset 

of paralysis.[9] 

 

ETIOLOGY OF THE STROKE 

- Cardioembolic 
- Large artery disease 

- Small Vessel Disease.[10] 

- Cryptogenic (ESUS) 

- Embolic Strokes Undetermined Source (ESUS) 

- Other cause.[11] 

- Arterial-venous malformation (AVM) 
- Intracerebral hemorrhage (ICH).[10]

 

 

The acronym F.A.S.T. is a way to remember the signs of 

stroke, and can help identify the onset of stroke.[1] 

 Face drooping: If the person tries to smile, only one 

side of face will droop. 

 Arm weakness: If the person tries to raise both their 

arms, only one arm will drift downwards. 

 Speech difficulty: If the person tries to repeat a 

simple phrase, their speech will slurr or strange 

 Time to call: If any of the above signs are observed, 
immediately contact the emergency services.[1] 

 

RISK FACTORS 

Lifestyle risk factors 

 Being overweight or obese 

 Physical inactivity 

 Heavy drinking 

 Use of illicit drugs such as cocaine and 

methamphetamines.[4] 
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Medical risk factors 

1. Modifiable/potentially modifiable- number of 

physiological and environmental factors include 

hypertension, elevated total cholesterol, smoking, 

physical inactivity, alcohol consumption and atrial 

fibrillation. 
2. Non modifiable risk factors – Age, gender, 

ethnicity.[5] 

 

1. Modifiable/potentially modifiable 

 Blood pressure readings higher than 120/80 

millimeters of mercury (mm Hg) 

 Cigarette smoking or exposure to second hand 

smoke 

 High cholesterol 

 Diabetes 

 Obstructive sleep apnea 

 Cardiovascular disease, including heart failure, heart 

defects, heart infection or abnormal heart rhythm. 

 Personal or family history of stroke, heart attack or 

transient ischemic attack. 

 Isolated angitis of the central nervous system is also 

responsible for stroke.[12] 

 

Other factors associated with a higher risk of stroke 

include 

 Age —People age 55 or older have a higher risk of 

stroke than do younger people. 

 Race — African-Americans have a higher risk of 

stroke than do people of other races. 

 Sex — Men have a higher risk of stroke than 

women. Women are usually older when they have 

strokes, and they're more likely to die of strokes than 

are men. 

 Hormones — Use of birth control pills or hormone 

therapies that include estrogen, as well as increased 

estrogen levels from pregnancy and childbirth.[4] 

 

CAUSES 
There are mainly two types of causes of stroke 

1. Infective – infections of orbit, mastoid, middle ear 

or face and meningitides are the conditions most 

commonly assosciated with cerebral venous 

thrombosis. 

2. Non infective – cancer, myeloproliferative 

disorders, dehydration, oral contraceptives.[13] 

 

Other causes are 

1. Thrombotic stroke 

It occurs when a thrombus (blood clot) forms along the 

wall of the major arteries supplying the brain and 
completely blocks blood flow. 

2. Embolic stroke 

It occurs when an embolus (part of a blood clot or piece 

of atherosclerotic plaque) breaks off and travels through 

the blood stream until it lodges in a smaller artery 

supplying the brain thus blocking blood flow. The most 

common cause of emboli is atrial fibrillation, an 

abnormal heart rythym.[14] 

3. Cerebral hypoperfusion – It is nothing but under 

supplying of blood to the cerebrum.[13] 

4. Intracerebral hemorrhage
[3]- A common and 

devastating disease in need of better treatment.[15] 

Intracerebral hemorrhage (ICH) results from the rupture 

of an intracerebral vessel leading to the development of a 
hematoma in the substance of the brain.[16] ICH caused 

by bleeding, primarily into parenchymal brain tissue, is 

responsible for 9% to 27% of all strokes worldwide.[17] It 

occurs mainly due to hypertension, vascular 

malformations (including cavernous angiomas or 

arteriovenous malformations), cerebral amyloid 

angiopathy, or infarcts into which secondary 

haemorrhage.[3] 

 

Causes of ICH which include 

• Cerebral aneurysms 

• Cerebral arteriovenous malformations 
• Cavernous malformations 

• Moya-moya disease 

• Vasculitis 

• Hypertension 

• Amyloid angiopathy 

• Anticoagulants/ antiplatelet agents 

• Recreational drugs 

• Post-infarction 

• Blood dyscrasias 

• Idiopathic 

• *Brain tumors 
• *Unrecognized trauma.[18] 

 

5. Other- Other causes may include spasm of an artery. 

This may occur due to cocaine.[3] Other causes are 

trauma, bleeding disorders, amyloid angiopathy, illicit 

drug use (e.g., amphetamines or cocaine).[3] 

6. Silent stroke – In a silent stroke, no overt 

neurological deficit is apparent but brain damage affects 

memory and learning. It dramatically increases the risk 

of overt stroke.[19] 

 

CLASSIFICATION 
Some people may experience only a temporary 

disruption of blood flow to the brain (transient ischemic 

attack, or TIA) that doesn't cause permanent damage. 

 

1.Ischemic stroke- Cerebral infarction (blockage)[20] 

Ischemic stroke occurs when a blood clot blocks an 

artery leading to the damage of the brain. The blockade 

is due to the formation of plaques (atherosclerosis). It 

can occur in the carotid artery of the neck as well as 

other arteries. The most common ischemic strokes 

include. 

 Thrombotic stroke. 

 Embolic stroke. 

 

2.Hemorrhagic stroke- (rupture of blood vessel).[9][20] 

Available studies suggest that subjects with migraine 

have an increased risk of hemorrhagic stroke.[21] 

Hemorrhagic stroke occurs when a blood vessel in the 
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brain leaks or ruptures. Brain hemorrhages result from 

many conditions that affect blood vessels. These include. 

 Uncontrolled high blood pressure (hypertension) 

 Overtreatment with anticoagulants (blood thinners) 

 Weak spots in blood vessel walls (aneurysms) 

 
A less common cause of hemorrhage is the rupture of an 

abnormal tangle of thin-walled blood vessels 

(arteriovenous malformation). Types of hemorrhagic 

stroke include. 

 Intracerebral hemorrhage. In this a blood vessel in 

the brain bursts and spills into the surrounding brain 

tissue, damaging brain cells. These brain cells gets 

damaged due to the lack of blood. High blood 

pressure, trauma, vascular malformations, use of 

blood-thinning medications and other conditions 

may cause an intracerebral hemorrhage. 

 Subarachnoid hemorrhage. In this an artery on or 

near the surface of brain bursts and spills into the 

space between the surface of brain and skull. This 

bleeding causes a sudden, severe headache. A 

subarachnoid hemorrhage is commonly caused by 

the bursting of a small sack-shaped or berry-shaped 

aneurysm. After the hemorrhage, vasospasm occurs 

results in widening and narrowing of blood vessels 

in brain, causing brain cell damage.[4] 

 

SIGNS AND SYMPTOMS 

Stroke symptoms typically start suddenly, over seconds 
to minutes, and in most cases do not progress further. 

 Sudden-onset face weakness, 

 Arm drift (i.e., if a person, when asked to raise both 

arms, involuntarily lets one arm drift downward) and 

 Abnormal speech are the findings[1] 

If central nervous system pathways like the 

spinothalamic tract, corticospinal tract, and the 

posterior column–medial lemniscus pathway are 

effected, the symptoms may include: 

 Hemiplegia and muscle weakness of the face 

 Numbness 

 Reduction in sensory or vibratory sensation 

 Initial flaccidity (reduced muscle tone), replaced by 

spasticity (increased muscle tone), excessive 

reflexes and obligatory synergies. 

 

Hemiplegia 

Stroke is brain attack which occurs in the brain just like 

heart attack which occurs in the heart. When stroke 

occurs in the left side of the brain, then the right side of 

the body is affected and the adverse effects include 

paralysis, numbness, inability to function properly, 
complete disability in some physical functions, 

restrictive movement, insensitivity in some areas, speech, 

spoken and written language, understanding difficulties 

etc. 

 

When stroke occurs in the right side of the brain, then the 

left side of the body is affected and the adverse effects 

include blurred vision and out of focus, perception and 

dimensions become unreal etc. Overall language, 

communication abilities, memory, paralysis etc. are the 

outcomes of a stroke incidence. Even personality can be 

altered by a stroke.[22] 

 

If brain stem is effected the symptoms are 

 altered smell, taste, hearing, or vision (total or 

partial) 

 drooping of eyelid (ptosis) and weakness of ocular 

muscles 

 decreased reflexes: swallow, pupil reactivity to light 

 decreased sensation and muscle weakness of the 

face 

 balance problems and nystagmus 

 altered breathing and heart rate 

 weakness in sternocleidomastoid muscle with 

inability to turn head to one side 

 weakness in tongue (inability to stick out the tongue 

or move it from side to side) 

 

If the cerebral cortex is involved, the CNS pathways can 

again be affected, but also can produce the following 

symptoms. 

 aphasia (difficulty with verbal expression, auditory 

comprehension, reading and writing; Broca's or 

Wernicke's area typically involved) 

 dysarthria (motor speech disorder resulting from 

neurological injury) 

 apraxia (altered voluntary movements) 

 visual field defect 

 memory deficits (involvement of temporal lobe) 

 hemineglect (involvement of parietal lobe) 

 disorganized thinking, confusion, hypersexual 

gestures (with involvement of frontal lobe) 

 lack of insight of his or her, usually stroke-related, 

disability 

If the cerebellum is involved, ataxia might be 

present and this includes: 

 altered walking gait 

 altered movement coordination 

 vertigo and or disequilibrium 

 

Associated symptoms 

In hemorrhagic stroke loss of consciousness, headache 

and vomiting usually occur more often because of the 

increased intracranial pressure from the leaking blood 

compressing the brain. 

 

If symptoms are maximal at onset, the cause is more 

likely to be a subarachnoid hemorrhage or an embolic 
stroke.[3] 

 

DIAGNOSIS 

Stroke is diagnosed through several techniques: a 

neurological examination, CT scans (most often without 

contrast enhancements) or MRI scans, Doppler 

ultrasound and arteriography. 

 Physical examination: It includes checking of 

symptoms, medical history, blood pressure. A listen 
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to the carotid arteries in the neck, and examine the 

blood vessels at the back of the eyes to check for 

indications of clotting. 

 Blood tests: Blood tests reveals the presence of 

clots, the levels of particular substances in the blood, 

including clotting factors and whether or not an 
infection is present. 

 CT scan: A series of X-rays can show hemorrhages, 

strokes, tumors and other conditions within the 

brain. 

 MRI scan: Radio waves and magnets create an 

image of the brain to detect damaged brain tissue. 

 Carotid ultrasound: An ultrasound scan to check 

the blood flow in the carotid arteries and to see the 

presence of any plaque formation. 

 

Cerebral angiogram: Dyes are injected into the brain's 
blood vessels to make them visible under X-ray. This 

gives a detailed view of the brain and the blood vessels 

in the neck (1). CT angiography (CTA) or constrast 

enhanced MR angiography(MRA). Like CTA and MRA 

ultrasound methods can visualize well proximal internal 

carotid artery (ICA) and intracranial stenosis.[23] 

 

 Echocardiogram: In this a detailed image of the 

heart can be obtained to check for any sources of 

clots that are traveled to the brain to cause a 

stroke.[1] 

 

TREATMENT 

Ischemic stroke – treatments can be divided into 

emergency treatments to reverse a blockage and 

preventive treatments to prevent stroke. 

 

A. Emergency procedures 

1. Clot bluster drugs(tPA)- the most common clot bluster 

is TPa (tissue plasminogen activator). TPA is an enzyme 

found naturally in the body to dissolve clots. Doctors 

administered TPA within 3-4 hours of onset will recover 

immediately. A very small catheter is inserted into the 
artery in the groin and guided through the blood stream 

upto the brain where the clot is located. The tpa drug is 

then released to dissolve the blood clot. The doctor also 

pushes the catheter back and forth through the clot to 

help it break up. 

2. Clot retrieval devices.[24] 

 

B. Preventive treatments: 

1. Blood thinners 

2. Angioplasty/stents 

3. Carotid endarterectomy.[24] 
4. Some issues in stroke prevention are specific to 

women such as oral contraceptives and post menopausal 

estrogen use.[25] 

 

C. Medical treatment 

The role of medications in general supportive care are 

preferred.[26] Most disabling strokes are due to blockage 

of a large artery in the brain by a blood clot. Prompt 

removal of the clot with intra-arterial thrombolytic drugs 

or mechanical devices, or both, leading to improved 

recovery. These are called percutaneous vascular 

interventions.[27] Intravenous thrombolysis with alteplase 

is mainly used for the treatment of acute ischemic stroke 

(AIS). 

 

1. Oxygenation 

To prevent hypoxia and potential worsening of the 

neurologic injury adequate tissue oxygenation is 

maintained to prevent acute cerebral ischemia. 

Supplemental oxygen should also be administered if 

there is evidence of hypoxia by blood gas determination. 

 

2 Antihypertensives - Parenteral agents such as labetalol 

have minimal vasodilator effects on cerebral blood 

vessels are preferred. In some cases, an intravenous (IV) 

infusion of nicardipine or labetalol may be necessary for 

adequate blood pressure control. Oral agents, such as 
labetalol or lisinopril, are also used for lowering more 

sustained blood pressure if dysphagia is not a concern. 

 

3. Insulin- Subcutaneous insulin is administered to keep 

glucose less than 180 mg/dL. 

 

4. Antipyretics- Antipyretic medications and cooling 

devices are used for maintaining normothermia 

(lowering the body temperature) 

 

5. Thrombolysis 

 Intravenous administration of alteplase 

 Alteplase and other plasminogen activators such as 

streptokinase and urokinase promote thrombolysis by 

hydrolyzing the arginine-valine peptide bond in 

plasminogen to form the active proteolytic enzyme 

plasmin. Thrombolytic agents such as streptokinase and 

urokinase activate both fibrin-bound and circulating 

plasminogen indiscriminately. Systemic activation of 

plasminogen results in the release of large amounts of 

plasmin into the circulation 

 Other thrombolytic agents- Fibrinogen depleting 
agents reduce fibrinogen in blood plasma, reduce blood 

viscosity and hence increase blood flow. This will 

remove the blood clot blocking the artery thereby 

enhancing blood flow to the affected area of the brain.[28] 

The examples were shown in the tabular column-1. 

 

6. Device Therapies 

Thrombectomy devices are mainly designed to grab the 

clot blocking the artery and made it opened. Two 

different devices are used. 

1. Stent retriever or stentreiver is a wire mesh tube 

attached to a long wire. When the tube is opened in the 
blocked artery, the clot gets stuck in the mesh. The 

doctor then pulls out the mesh using the long wire, 

pulling out the clot with it. 

2. An aspiration catheter is attached to a special suction 

unit and used to suck out the clot.[24] 
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7.Anticoagulants
[29]

 

1. UFH Heparin – It acts by inactivating thrombin and 

activated factor X. This is achieved by binding to 

antithrombin. The inactivation of thrombin by UFH 

prevents fibrin formation and inhibits thrombin-induced 

activation of platelets and factors V and VIII. 

2. Low Molecular Weight Heparin and 

Danaparoid.
[30] - LMWHs have a decreased ability to 

bind thrombin. Some of the available LMWHs are 

enoxaparin, dalteparin, nadroparin, tinzaparin, and 

certoparin. 

3. Warfarin- It is a vitamin K antagonist. It inhibits 

factors II, VII, IX, X and the anticoagulant proteins C 

and S 

4. Dabigatran- Dabigatran is an oral anticoagulant that 

acts as a direct thrombin inhibitor 

5. Rivaroxaban –It is an oral anticoagulant that is an 

inhibitor of factor Xa 
6. Apixaban- Apixaban is another direct thrombin 

inhibitor.[26] 

8. Antiplatelet Agents 

 

Antiplatelet therapy for acute ischaemic stroke[31] 

a. Aspirin- Aspirin irreversibly inhibits cyclooxygenase, 

which prevents the conversion of arachidonic acid to 

thromboxane A2 (TXA2). Thromboxane A2 is a 

vasoconstrictor and stimulator of platelet aggregration. 

Aspirin also inhibits prostacyclin activity and this 

inhibits platelet aggregration. 

b. Clopidogrel - Clopidogrel irreversibly blocks ADP 

receptors on platelets and thus prevents the cascade 

resulting in activation of GP IIb/IIIa receptor 

c. Combination Antiplatelet Therapy- clopidogrel in 

combination with aspirin is used for high risk patients. 

d. Dipyridamole is an antiplatelet agent that inhibits the 
uptake of adenosine by a variety of cells. Dipyridamole 

is used for preventing stroke and other vascular events in 

patients with vascular disease.[32] 

e. Tirofiban and eptifibatide are antiplatelet drugs 

belonging to the class of glycoprotein IIb/IIIa inhibitors 

with potential to be adjuncts to thrombolysis acutely. 

f. Newer antiplatelet agents including ticagrelor, 

cangrelor, and prasugrel were not tested in AIS patients 

but they have been studied in clinical trials. Ticagrelor 

and cangrelor block adenosine diphosphate (ADP) 

receptors of subtype P2Y12. Prasugrel is also an 

irreversible ADP inhibitor. 
 

9. Drugs related to treatment of acute neurological 

complications 

a. Cerebral edema and increased intracranial pressure 

Mannitol is an osmotic diuretic, typically used at 0.25–

0.5 g/kg IV administered over 15 minutes. It lowers 

intracranial pressure, and can be given every 6 hours.[26] 

A 10% solution of glycerol is a hyperosmolar agent that 

is claimed to reduce brain oedema.[33] 

b. Seizures 

c. Hemorrhagic transformation 
d. Angioedema. 

 

Table-1: Specific drug therapy considerations for acute ischemic stroke
[26]

 

S.no Category DRUG DOSE Route Mechanism 
Monitoring 

adverse effect 

1. Antihypertensives Labetalol 
10–20 mg or 

1–5 mg/min 

IVP 

CIV 

β-blocker 

α-blocker 

BP, HR, nausea, 

wheezing 

  Nicardipine 2.5–15 mg/h CIV 
Calcium channel 

Antagonist 

BP, HR, volume 

overload 

  Nitropaste 1–2 in (2.5–5 cm) Topical Nitrate BP 

  nitroprusside 0.25 µg/kg/min CIV Vasodilator 
BP, HR, 

cyanide toxicity 

  Labetalol 100–2400 mg/day PO β-blocker BP, HR 

  Lisinopril 5–40 mg/day 
PO (multiple 

other ACEI) 
ACEI BP, HR, cough 

  Hydralazine 
20–100 mg/day 

5–40 mg/day 

PO 

IV 
Vasodilator BP 

2. Thrombolytics Alteplase (tPA) 0.9 mg/kg 

IV 10 % of dose 

as bolus and 90 

% as 60-min 
infusion 

Thrombolytic Bleeding, BP 

3. Antiplatelets Aspirin 80–325 mg/day PO 
Inhibits 

TXA2/PGI2 

GI intolerance, 

use EC Forms 

  Clopidogrel 75 mg/day PO Inhibits ADP Diarrhea, rash 

  
Aspirin+ER 

dipyridamole 
25+200 mg 

1 cap PO twice 

daily 

Inhibits 

TXA2/PGI2 
Headache 

4. Anticoagulants Heparin 
5000 units 2–3 times 

per day 
SC  

For DVT 

prophylaxis 

  Warfarin 2.5–10 mg/day PO 
Vitamin K 
antagonist 

INR, Bleeding 
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ACEI -angiotensin-converting enzyme inhibitor, 

ADP - adenosine diphosphate, 

BP - blood pressure, 

CIV - continuous IV, 

DVT - deep venous thrombosis, 

EC - enteric coated, 
ER - extended-release, 

GI - gastrointestinal, 

HR - heart rate, 

INR- international normalized ratio, 

IV- intravenous, 

IVP - IV push, 

PGI2- prostacyclin, 

PO -oral, 

SC - subcutaneous, 

TXA2- thromboxane A 

 

SURGICAL TREATMENT 
Surgery is often recommended to either place a metal 

clip at the base of an aneurysm or to remove the 

abnormal vessels that make up an AVM.[34] The 

Intraoperative stereotactic computer tomography-guided 

endoscopic surgery (ICES) study demonstrated a good 

functional outcome for endoscopic minimally invasive 

evacuation.[35] 

 

SIDE EFFECTS 

The risk of haemorrhage with fibrinogen depleting 

agents is less than with thrombolytic agents.[28] 
Anaphylactic shock is the main adverse effect that is 

associated with the use of intravenous thrombolytics.[36] 

The first evidence of an anaphylactic-type reaction is 

observed due to the reaction of specific IgE antibodies 

with alteplase in man.[37] 

 

CONCLUSION 

Finally it is concluded that stroke can be prevented 

through lifestyle changes, including: eating a healthy 

diet, maintaining a healthy weight, exercising regularly, 

not smoking tobacco, avoiding alcohol or drinking 

moderately, eating a nutritious diet means including 
plenty of fruits, vegetables, and healthy whole grains, 

nuts, seeds, and legumes. But eating little or no red or 

processed meat and limit intake of cholesterol and 

saturated fats, minimize salt intake to support healthy 

blood pressure and managing diabetes etc. 
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