
 

CLINICAL PROFILE OF PATIENTS WITH CARDIOEMBOLIC STROKE 

IN A TERTIARY CARE CENTRE 

 

 
BY 

DR.TUKARAMA L CHAVHAN 
 

 

Dissertation Submitted to the 

Shri Dharmasthala Manjunatheshwara University, Dharwad, Karnataka, 

In partial fulfillment 

of the requirements for the award of degree of 

DOCTOR OF MEDICINE 

IN 

GENERAL MEDICINE 

 

 

Under the Guidance of 

DR.MOHAN D KASHINKUNTI 

PROFESSOR 

DEPARTMENT OF, GENERAL MEDICINE 
 

 
 

DEPARTMENT OF GENERAL MEDICINE 

SDM COLLEGE OF MEDICAL SCIENCES AND HOSPITAL, 

DHARWAD 

2020-2023 
 

1 



 

i 



 

i
i 



 

ii
i 



 

i
v 



 

v 



 

v
i 



2 
 

 

LIST OF ABBREVIATIONS USED 
 

 

CT-Computed tomography 

 
MRI-Magnetic resonance imaging 

ECG-Electroardiography 

ECHO-Echocardiography 

UMN-Upper motor neuron 

CVA-Cerebrovascular accident 

SAH-Subarachnoid hemorrhage 

MI-Myocardial Infarction 

LV-Left ventricle 

 
PFO-Patent foramen ovale 

 
CCF-Congestive Cardiac Failure 

AF-Atrial Fibrillation 

AV-Atrio-ventricular 

IV-Intravenous 

INR-International Normalized Ratio 

TEE-Trans-esophageal echocardiogram 

J-Joules 



3 
 

ACA-Anterior Cerebral Artery 

MCA-Middle Cerebral Artery 

PCA-Posterior Cerebral Artery 

TIA-Transient Ischemic Attack 

SDM-Shri Dharmasthala Manjunatheshwara 

WHO-World Health Organization 

LFT-Liver Function Test 

RFT-Renal Function Test 

PT-Prothrombin Time 

RBS-Random Blood Sugar 

ESR-Erythrocyte Sedimentation Rate 

S.NO-Serial Number 

SD-Standard Deviation 

N-Number 

IHD-Ischemic Heart Disease 

 
RWMA-Regional wall motion Abnormality 

DCM-Dilated Cardiomyopathy 

PAH-Pulmonary Artery Hypertension 



4 
 

RHD-Rheumatic Heart disease 

LVH-Left ventricular Hypertrophy 

MS-Mitral Stenosis 

MR-Mitral Regurgitation 

AR-Aortic regurgitation 

AS-Aortic Stenosis 

S/P-Status post 

 
MVP-Mitral Valve Prolapse 

MVR-Mitral Valve Replacement 

ASSERT-Asymptomatic Atrial Fibrillation and Stroke Evaluation in 

Pacemaker Patients and the Atrial Fibrillation Reduction Atrial 

Pacing Trial 

 

CNS-Central Nervous System 

 
EVM-Eye Opening ,Verbal Response , Motor Response 

Rt-Right 

Lt-Left 

 
UL-Upper Limb 

LL-Lower Limb 

DTR-Deep Tendon Reflex 



5 
 

CVS-Cardiovascular system 

RS-Respiratory system 

PA-Per Abdomen 

 
HBA1C-Glycosylated Hemoglobin 



6 
 

LIST OF TABLES 

 

Table 

No. 

 

Titles 
Page 

No. 

 

1 
Risk Factors for Stroke in Atrial 

 
Fibrillation 

30 

2 
Distribution of study participants based on 

age group 

44 

3 
Distribution of study participants based on 

Gender 

45 

4 
Distribution of study participants based on 

time of onset of cardio-embolic stroke 

46 

5 
Distribution of study participants based 

on the activity 

48 

6 
Distribution of study  participants based 

on the clinical pattern associated with 

50 

7 
Distribution of study participants based 

on the ECG findings 

51 

8 
Distribution of study participants based on 

the involvement of arteries evident in the 

53 

9 
Distribution of study participants based 

on the ECHO findings 

55 

10 
Distribution of study participants based 

on the Ejection fraction 

57 

11 
Association between the clinical profile of 

the cardio-embolic stroke patients with 

58 

12 
Association between the clinical profile of 

the cardio-embolic stroke patients with 

60 



7 
 

 

 

 

 
 

Table 

No. 

 

Titles 
Page 

No. 

 

13 
Association between the clinical profile of 

 
the cardio-embolic stroke patients with 

63 

14 
Distribution of study participants based on 

the outcome 

65 

 

 

 

 

 

  



8 
 

 

LIST OF FIGURES 

Figure No.                      Titles Page No. 

1 Categorization of AF 28 

2 
Bar chart showing percentage distribution of 

study participants based on age group 
45 

3 
Pie chart representing the percentage 

distribution of study participants based on 

Gender 

46 

4 
Bar chart representing the percentage 

distribution of study participants based on time 

of onset of cardio-embolic stroke 

47 

5 
Pie chart representing the percentage 

distribution of study participants based on the 

activity at the time of onset of cardio-embolic 

stroke 

49 

6 
Bar chart representing the percentage 

distribution of study participants based on the 

clinical pattern associated with cardio-embolic 

stroke 

51 

7 
Chart representing the percentage distribution 

of study participants based on the ECG findings 
52 

8 
Bar chart representing the percentage 

distribution of study participants based on the 

involvement of arteries evident in the CT/MRI 

brain findings 

54 

9 
Pie chart representing the percentage 

distribution of study participants based on 

Ejection fraction 

57 

        10 
Pie chart representing the percentage 

distribution of study participants based on 

outcome 

65 



9 
 

 

TABLE OF CONTENTS 
 
 

SL. TOPICS PAGE 

1 INTRODUCTION 
14 

2 AIMS AND OBJECTIVES 
17 

3 REVIEW OF LITERATURE 
18 

4 MATERIAL AND METHODS 
39 

5 RESULTS 
43 

6 DISCUSSION 
66 

7 SUMMARY  
75 

8 CONCLUSION 
77 

9 REFERENCES 
78 

10 
ANNEXURE I INFORMED 

CONSENT FORM 

84 

11 
ANNEXURE II PROFORMA FOR 

STUDY 

87 

12 ETHICAL CLEARANCE 
91 



10 
 

ABSTRACT 

 

INTRODUCTION:- Embolic stroke is recognized 

increasingly as an important cause of stroke. This is the commonest 

cause of stroke. The characteristic feature is the abrupt onset of a 

focal neurologic deficit. In most cases of cerebral embolism, the 

embolic material consists of a fragment that has broken away from a 

thrombus within the heart. Somewhat less frequently the source is 

intra-arterial, from the distal end of a thrombus within the lumen of 

an occluded or severely stenotic carotid or vertebral artery or the 

distal end of a carotid dissection, or possibly from an atheromatous 

plaque that has ulcerated into the lumen of the carotid sinus. Single 

or sequential emboli may also arise from large atheromatous 

plaques in the ascending aorta. Thrombotic or infected material 

(endocarditis) that adhere to the aortic or mitral heart valves and 

break away are also well appreciated sources of embolism. (1) 

Cardioembolic stroke accounts for approximately 15% of all strokes 

and is thought to be one of the more preventable types of strokes(2). 
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AIMS AND OBJECTIVE: - 

PRIMARY OBJECTIVE : 

1.To study the clinical pattern , cardiac lesions associated with 

cardio-embolic stroke 

 

SECONDARY OBJECTIVE: 

 

1. To correlate clinical profile of cardio-embolic stroke with 

radiological findings 

 

2. To study case fatality rate of cardio-embolic stroke 

 

TYPE OF STUDY: - Observational prospective study 

 

MATERIALS AND METHODS: - this is a observational on 60 

patients admitted in medical wards and medical intensive care unit 

of the study setting with CT/MRI-proven ischemic stroke along with 

ECHO and or ECG evidence of cardiac lesions suggestive of cardio 

embolism were collected and analysed 
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 RESULTS: -Cardio-embolic stroke in an increasing cause of 

stroke and our analysis of clinical profile of cardioembolic stroke 

showed 

 More than half of the patients with cardioembolic stroke were men 

(55.0%). 

 Almost 60.0% of the patients were aged above 60 years, with the 

mean (±SD) age being 60.4 (±16.1) years. 

 About nine out of ten patients had symptom onset between 6 AM 

to 10 PM. 

 Symptoms of stroke appeared during routine work in many cases 

(38.3%), while 25.0% were asleep during the onset of the disease. 

 Hemiparesis (73.3%) and UMN facial palsy (50.0%) were the most 

common presenting feature. 

 Atrial fibrillation was observed in 46.7% of the patients. 

 

 Middle Cerebral Artery was the common arterial territory involved 

as evident in the CT/MRI scan findings. 

 Ischemic heart disease was present in more than one third (35.5%) 

of the cases. 

 Mitral stenosis was the predominant lesion (15.0%) among isolated 

valvular conditions. 
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 Multivalvular involvement was observed in 18.3% of the stroke 

patients 

 More than half (55.0%) of the patients had ejection fraction below 

50%. 

There was no significant association observed between the 

presenting clinical profile and the involvement of any arterial 

territory. 

CONCLUSION: - Cardio embolic stroke was more common 

among men, aged above 60 years, with hemiparesis and UMN facial 

palsy being common presenting feature. Middle Cerebral Artery 

was the predominant arterial territory involved, while mitral stenosis 

was the most common isolated valvular lesion. All cardiac lesions 

produced similar neurological involvement in all cases. 
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INTRODUCTION 

 
 

Embolic stroke is recognized increasingly as an important 

cause of stroke. This is the commonest cause of stroke. The 

characteristic feature is the abrupt onset of a focal neurologic 

deficit. In most cases of cerebral embolism, the embolic material 

consists of a fragment that has broken away from a thrombus within 

the heart. Somewhat less frequently the source is intra-arterial, from 

the distal end of a thrombus within the lumen of an occluded or 

severely stenotic carotid or vertebral artery or the distal end of a 

carotid dissection, or possibly from an atheromatous plaque that has 

ulcerated into the lumen of the carotid sinus. Single or sequential 

emboli may also arise from large atheromatous plaques in the 

ascending aorta. Thrombotic or infected material (endocarditis) that 

adhere to the aortic or mitral heart valves and break away are also 

well appreciated sources of embolism. (1) 

Cardioembolic stroke accounts for approximately 15% of all 

strokes and is thought to be one of the more preventable types of 

strokes(2). A study published in 1989(3) reported a cardioembolic 

mechanism in 23.5% of 540 consecutive stroke patients, whereas 

the German Stroke Data Bank,(4) published in 2001, reported a 

cardioembolic mechanism in 25.6% of patients. (2,6) 
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This cardioembolic stroke is largely preventable, making 

measures of primary prevention valuable. once stroke secondary to 

cardiac embolism has occurred, the likelihood of recurrence is high; 

thus secondary prevention is also equally important. 

 

The cardiac lesions causing the stroke have great importance 

in morbidity and mortality of the illness. 75 percent of cardiogenic 

emboli lodge in the brain. However, the designation of an ischemic 

stroke as cardioembolic is usually presumptive based on the 

associated supportive factors at hand.(3) For example, the presence of 

atrial fibrillation in an older stroke patient makes cardioembolism 

the most likely mechanism until proved otherwise. Coexistent 

significant valvular heart disease would make the mechanism of 

cardioembolism even more likely. Conversely, a relatively normal 

echocardiogram and the presence of high-grade carotid stenosis 

ipsilateral to the infarct would make the mechanism of 

cardioembolism more questionable. 

 

Significant cardiac lesion in the form of Rheumatic vascular 

heart disease or ischemic heart disease which predispose to 

formation of thrombus in cardiac chambers which in turn lead to 

recurrent embolic stroke. As per various studies embolic stroke is 

commonly caused by cardiac lesion which fact implies that this is 
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preventable if cardiac lesion is promptly identified and cured. Atrial 

fibrillation either rheumatic or non rheumatic predisposes to 

embolic stroke as per text book and studies. So our study focuses on 

significance of cardiac lesion in etiology of embolic stroke. 
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AIMS AND OBJECTIVE 

 
 

PRIMARY OBJECTIVE : 

 

1.To study the clinical pattern , cardiac lesions associated with 

cardio-embolic stroke 

 

SECONDARY OBJECTIVE: 

 

1. To correlate clinical profile of cardio-embolic stroke with 

radiological findings 

 

2. To study case fatality rate of cardio-embolic stroke 
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REVIEW OF LITERATURE 

STROKE 

Definition: 

 

Stroke or CVA is defined as an abrupt onset of neurological 

deficit that is attributable to focal vascular cause. Thus ,the 

definition of stroke is clinical , and laboratory studies including 

brain imaging are used to support the diagnosis.(1) 

Infarction: 
 

(80%) 
 

Large vessel 

Small vessel 

Cardiac source 

Hematological disorder 

Vasculopathy 

Haemorrhage: 

 

Hypertension/ vascular malformation /   - 10% 

bleeding disorder, anticoagulation , SAH - 5% 

other causes    - 5% 
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Embolic stroke 
 

 

Aetiology : 

 

The commonest identifiable cause is chronic or recent atrial 

fibrillation, the source of the embolus being a mural thrombus 

within the atrial appendage.(5) 

 
Patients with chronic atrial fibrillation are about six times 

more liable to stroke than an age matched population with normal 

cardiac rhythm. 

 

Embolism may also occur during paroxysmal atrial 

fibrillation or flutter. Mural thrombus deposited on the damaged 

endocardium overlying a myocardial infarct in the left ventricle, 

particularly if there is an aneurysmal sac, is an important source of 

cerebral emboli, as is a thrombus associated with severe mitral 

stenosis without atrial 

fibrillation. 

 
 

Emboli tend to occur in the first few weeks after an acute 

myocardial infarction. Cardiac catheterization or surgery, especially 

valvuloplasty, may disseminate fragments from a thrombus  or a 
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calcified valve. Mitral and aortic valve prostheses are additional 

important sources of embolism. 

 

1. Atrial fibrillation and other arrhythmias 

 
2. Myocardial infarction with mural thrombus 

 
3. Acute and subacute bacterial endocarditis 

 
4. Heart disease without arrhythmia or mural thrombus (mitral 

stenosis, myocarditis, etc.) 

5. Complications of cardiac surgery 

 
6. Valve prostheses 

 
7. Nonbacterial thrombotic (marantic) endocardial vegetations 

 
8. Prolapsed mitral valve 

 
9. Paradoxical embolism with congenital heart disease (e.g.,patent 

foramen ovale) 

10. Myxoma 

 
11. Nonischemic dilating cardiomyopathies 

12.Amyloid deposition 

13.Hypereosinophilia 

14. Sarcoidosis 
 

15. Alcoholic sequelae 

16.Catecholamine induced 

17.Chagas disease 
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18. Doxorubicin 

19.Crack cocaine use 

20.oxalosis 

21.Peripartum effect 

22.Cardiac tumors 

o Atrial myxoma 

 
o Cardiac sarcoma 

 
o Endocardial fibroelastoma 

 
o Metastatic disease 

 
 

PATHOPHYSIOLOGY: 

 

No single mechanism is responsible for the development of 

cardiac emboli. The underlying cardiac disease determines the 

pathophysiology. Emboli secondary to chamber abnormalities (eg, 

atrial fibrillation, acute myocardial infarction) are induced mainly 

by stasis, while those secondary to valve involvement are the result 

of endothelial abnormalities with attachment of material (eg, 

platelets, bacteria) to their free borders. The nature of the embolus 

differs depending on the source (eg, calcified particles from calcific 

valves, neoplastic cells from myxomas). 



22 
 

 

Emboli from the heart are distributed evenly throughout the 

body according to cardiac output, but more than 80% of 

symptomatic or clinically recognized emboli involve the brain. Of 

emboli to the brain, approximately 80% involve the anterior 

circulation proportional to the distribution of cerebral blood 

flow.(3,5.11,13) 

once emboli have reached the cerebral circulation, they 

obstruct brain-supplying arteries, causing ischemia to the neurons 

and to the blood vessels within the area of ischemia. In contrast to 

thrombi, emboli are attached loosely to the vascular walls and thus 

commonly migrate distally. 

 

When this occurs, reperfusion of the damaged capillaries and 

arterioles allows blood to leak into the surrounding infarcted tissue. 

This explains in part the more frequent association of hemorrhagic 

infarctions with embolism than with other causes of ischemic stroke. 

In the great majority of patients with hemorrhagic infarcts, the 

hemorrhagic transformation does not cause clinical worsening, since 

the bleeding involves necrotic tissue.(2,6) 

In short, cardioembolic stroke is not one disease with a single 

natural history. Many different types of cardiac disorders lead to 
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cardioembolic stroke, each with unique clinical features, risks of 

initial and recurrent stroke, and optimal therapy. 

 

Clinical features : 

 

o Decreased level of consciousness at onset of stroke 

 
o Sudden onset of symptoms and signs that are maximal at 

onset 

o Rapid recovery from major hemispheric deficits 

(”spectacular shrinking deficit”) due to reperfusion of 

brain with early lysis of the embolus 

o onset of symptoms after a Valsalva maneuver (patent 

foramen ovale) 

o Symptoms reflecting involvement of different vascular 

territories of the brain 

o Cortical deficit (eg, aphasia-visual field defect) involving 

mainly the middle cerebral arteries and the posterior 

cerebral arteries and their branches 

 

• Cardiogenic emboli (especially from valvular sources) do not 

often affect the deep penetrating arteries or present as a 

lacunar syndrome.(1,2,6) 
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Physical: 

 

• Evidence of cardiac dysrhythmias (eg, atrial fibrillation, sick 

sinus syndrome) 

• Presence of cardiac murmurs (eg, mitral stenosis, calcific 

aortic stenosis) 

• Signs of congestive heart failure (eg, after acute myocardial 

infarction, nonischemic cardiomyopathies) 

• Concomitant diseases (eg, systemic lupus erythematosus and 

Libman-Sachs endocarditis, neoplasia, marantic endocarditis) 

Diagnosis is based on the triad of 
 

(1) identification of a potential cardioembolic source, 

 

(2) absence of other likely causes of stroke, 

 

(3) support of specific clinical features described above. 

 

 

 
Risk factors : 

 

High risk : Atrial fibrillation 
 

Mechanical valve 

Anterior wall MI 

Mitral stenosis 

Thrombus 

Endocarditis 
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Medium risk: 

 
LV aneurysm 

Bioprosthetic valve 

CCF 

Cardiomyopathy 

 

Low risk : 

 

PFO 

 
Atrial septal aneurysm 

 
 

Atrial Fibrillation 
 

 

AF is the most common sustained arrhythmia. It is characterized by 

disorganized, rapid, and irregular atrial activation with loss of atrial 

contraction . The ventricular response to the rapid atrial activation is also 

irregular. In the untreated patient, the ventricular rate also tends to be 

rapid and variable, between 110 and 160 beats/ min in most, but in some 

patient’s rate may exceed >200 beats/min. In other patients, because of 

heightened vagal tone or AV nodal conduction disease may have slow 

ventricular rates. The impulse appears to originate predominantly 

from the atrialized musculature that enters the pulmonary veins. (1) 
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Mechanism : 

 

focal abnormal automaticity triggered firing that is 

somewhat modulated by autonomic influences. 

 

Incidence : 

 

AF is the most common sustained arrhythmia; as a result, it is a major 

public health issue. Prevalence increases with age, with >95% of AF 

patients >60 years of age. The prevalence in humans over age  80 is 

~10%. The lifetime risk of developing AF for men aged 40 years old is 

 

~25%. AF is slightly more common in   men   than   women   and 

more          common          in          whites          than          blacks.          (1) 

 

Risk factors- 

Hypertension 

Diabetes mellitus 

Cardiac disease 

Family history of AF 

Obesity 

Sleep-disordered breathing. 
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Causes : 

 
Rheumatic Valvular heart disease – mitral especially 

Infective endocarditis 

Pericarditis 

Cardiomyopathy 

Acute hyperthyroidism 

Acute vagotonic episode 

Acute alcohol intoxication. 

Recovery phase of major vascular, abdominal, and thoracic surgery. 

AF may also be triggered by other supraventricular tachycardias 

such as AV nodal reentrant tachycardia (AVNRT). 

 

Clinical importance : 

 

 
1. The loss of atrial contractility, 

 
2. The inappropriate fast ventricular response, 

 
3. The loss of atrial appendage contractility and emptying 

leading to the risk of clot formation and subsequent 

thromboembolic event 
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Features : 

 
 

 Asymptomatic and no apparent hemodynamic consequences 

to the development of AF. 

 Minor palpitations or sense irregularity of their pulse. 

 
 Severe palpitations. 

 
 Hypotension, pulmonary congestion, and anginal symptoms 

may be severe in some.. 

 In LV diastolic dysfunction such as hypertension, 

hypertrophic cardiomyopathy, or obstructive aortic valvular 

disease, symptoms may be even more dramatic. 

Figure-1:Categorization of AF 
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 Exercise intolerance and easy fatigability are the hallmarks of 

poor rate control with exertion. 

 occasionally, the only manifestation of AF is severe dizziness 

or syncope. 

 The ECG in AF is characterized by the lack of organized 

atrial activity and the irregularly irregular ventricular 

response. 

 

 Lead V1 may frequently show the appearance of organized 

atrial activity that mimics AF because the lateral right atrium 

activated by a more uniform activation waveform that 

originates over the roof of the right atrium. 

 ECG assessment of the PP interval (<200 ms) and the chaotic 

P wave morphology in the remaining ECG leads will confirm 

the presence of AF. 

 Evaluation of the patient with AF should include a search for 

reversible causes of the arrhythmia, such as hyperthyroidism 

or anemia.(1) 

 An echocardiogram should be performed to determine if there 

is structural heart disease. 

 Persistent or labile hypertension should be identified and 

treated, and heart failure treatment should be optimized. 
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Table no.1Risk Factors for Stroke in Atrial Fibrillation (1) 

CHA2DS2-VASc- 

 

Risk criteria score 

Congestive heart 
failure 

1 

Hypertension 1 

Age >75 2 

Diabetes mellitus 1 

Prior stroke or TIA 2 

Vascular disease 1 

Age >65 1 

Sex category(female) 1 
  

 
 

Treatment: 

 

Factors to be considered 

 
 

 Clinical situation in which the arrhythmia is encountered 

 
 The chronicity of the AF 

 
 The status of the patient's level of anticoagulation 

 
 Risk factors for stroke 

 
 The patient's symptoms 

 
 The hemodynamic impact of the AF, and the ventricular rate. 
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Acute Rate Control 

 

In the absence of hemodynamic compromise , 

 
The initial goals of therapy are 

 
(1) to establish control of the ventricular rate 

 
(2) to address anticoagulation status 

 

Begin IV heparin treatment if the duration of AF is >12 h and 

risk factors for stroke with AF are present 

 

Ventricular rate control with beta blockers and/or calcium 

channel blocking agents, verapamil or diltiazem. 

 

Digoxin may add to the rate-controlling benefit of the other agents 

(uncommonly used as a stand-alone agent) 

 

Anticoagulation 

 

Anticoagulation is currently recommended in the United States for 

patients with a score of ≥1, unless the lone risk factor is female gender . 

Chronic anticoagulation with warfarin targeting an INR between 2.0 

and 3.0 is recommended in patients with persistent or frequent   AF 

and risk factors. 

If patients have not been adequately anticoagulated and the AF is 

more than 24–48 h in duration, a transesophageal echocardiogram 
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(TEE) can be performed to exclude the presence of a left atrial 

thrombus that might dislodge with the attempted restoration of sinus 

rhythm using either nonpharmacologic or pharmacologic 

therapy.(1,10) 

 
Anticoagulation must be instituted coincident with the TEE 

and maintained for at least 1 month following restoration of sinus 

rhythm. 

 

Heparin is maintained routinely until the INR is 1.8 with the 

administration of warfarin after the TEE. 

 

For patients who do not warrant early cardioversion of AF, 

anticoagulation should be maintained for at least 3 weeks with the 

INR confirmed to be >1.8 on at least two separate occasions prior to 

attempts at cardioversion.(1,12,16) 

 

Termination of AF: 

 
 

Acutely may be warranted based on clinical parameters and/or 

hemodynamic status. 

 

Conversion rates using a 200-J biphasic shock delivered 

synchronously with the QRS complex typically are >90%. 
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Pharmacologic therapy to terminate AF is less reliable. 

 
 

oral and/or IV administration of amiodarone or procainamide 

have only modest success. 

 

The IV administration of ibutilide appears to be more 

effective and may be used in selected patients to facilitate 

termination with direct current (DC) cardioversion . 

Arterial territory : 

 
 

The neurologic picture will depend on the artery involved and 

the site of obstruction. 

 

A large embolus may plug the distal internal carotid artery or the 

stem of the middle cerebral artery, producing the full-blown 

syndromes that follow occlusion of these arteries. More often the 

embolus passes into one of the branches of the middle cerebral 

artery, producing a strikingly focal disorder such as a motor speech 

disorder, 

a hemiplegia, or a receptive aphasia.(1,2,) 

 
Anterior and Posterior cerebral arteries are affected at a lower 

frequency than the middle cerebral because of their lower rates of 

blood flow. (5,8,9,14) 
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The picture of total occlusion of the stem is one of 

contralateral hemiplegia (face, arm, and leg), hemianesthesia, and 

homonymous hemianopia (due to infarction of the lateral geniculate 

body), with deviation of the head and eyes toward the side of the 

lesion; in addition, there is a variable but usually global aphasia with 

left hemispheric lesions and anosognosia and amorphosynthesis 

with a right-sided ones ACA involvement may cause crural 

monoplegia, bladder or bowel dysfunction. Mental changes, apraxia 

or impairment in executive function may also be features.(7,8,15) 

PCA involvement usually causes poor vision and 

homonymous hemianopsia. Hemiplegia or hemianaesthesia may be 

the rare features. Impairment of memory, alexia and 

metamorphopsia may 

also be reported in some cases.(7,8) 

 
 

MCA territory: 

 

Major infarction in the territory of the superior division 

causes a dense sensorimotor deficit in the contralateral face, arm, 

and, to a lesser extent, leg as well as ipsilateral deviation of the head 

and eyes; i.e., it mimics the syndrome of stem occlusion except that 

the foot is spared and the leg is less involved than the arm and face 

(“fascio-brachial paralysis”). 
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occlusion of the inferior division of the middle cerebral artery 

is slightly less frequent than occlusion of the superior one, but again 

is nearly always due to embolism. The usual result in left-sided 

lesions is a Wernicke aphasia, which generally remains static for 

days or weeks, or a month or two, after which some improvement 

can be expected With either right-or left-hemispheric lesions, there 

is usually a superior quadrantanopia or homonymous hemianopia 

and, with right-sided ones, a left visual neglect and other signs of 

amorphosynthesis. 

 
 

ACA territory: 

 

occlusion of the stem of the anterior cerebral artery, proximal 

to its connection with the anterior communicating artery (the A1 

segment, in neuroradiologic parlance), is usually well tolerated, 

since adequate collateral flow will come from the artery of the 

opposite side. Maximal disturbance occurs when both arteries arise 

from one anterior cerebral stem, in which case occlusion of the stem 

will cause infarction of the anterior and medial parts of both cerebral 

hemispheres and result in paraplegia, incontinence, abulia and motor 

aphasic symptoms, and frontal lobe personality changes. 

occlusion of the anterior cerebral arteries is usually embolic 

occlusion of one anterior cerebral artery distal to the anterior 
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communicating artery (A2 segment) results in a sensorimotor deficit 

of the opposite foot and leg and,to a lesser degree, of the shoulder 

and arm, with sparing of the hand and face. The motor disorder is 

more pronounced in the foot and leg than in the hip and thigh. 

Sensory loss, when it occurs, is mainly of the discriminative 

modalities and is mild or absent in some cases. The head and eyes 

may deviate to the side of the lesion. 

Urinary incontinence and a contralateral grasp reflex and 

paratonic rigidity (gegenhalten) may be evident. 

The configuration and branches of the proximal segment of 

the posterior cerebral artery. 

 

Thalamic syndrome: sensory loss (all modalities), 

spontaneous pain and dysesthesias, choreoathetosis, intention 

tremor, spasms of hand, mild hemiparesis. 

Thalamoperforate syndrome: (1) superior, crossed cerebellar 

ataxia; (2) inferior, crossed cerebellar ataxia with ipsilateral third 

nerve palsy (Claude syndrome). 

Weber syndrome—third nerve palsy and Contralateral hemiplegia. 

 
 

Paralysis or paresis of vertical eye movement, skew deviation, 

sluggish pupillary responses to light, slight miosis and ptosis 

(retraction nystagmus and “tucked-in” eyelids may be associated). 
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Contralateral ataxic or postural tremor. 

 
Peripheral territory - Homonymous hemianopia Bilateral 

homonymous hemianopia, cortical blindness, unawareness or denial 

of blindness; achromatopsia, failure to see toand- fro movements, 

inability to perceive objects not centrally located, apraxia of ocular 

movements, inability to count or enumerate objects. 

 

Dyslexia without agraphia, color anomia, Memory defect 

Topographic disorientation and prosopagnosia Simultagnosia 

Unformed visual hallucinations, metamorphopsia, teleopsia, illusory 

visual spread, palinopsia, distortion of outlines, photophobia . 

 

Most patients survive the initial insult, and in many the 

neurologic deficit may recede relatively rapidly, as indicated above. 

It is important to repeat that an embolus may produce a severe 

neurologic deficit that is only temporary; symptoms disappear as the 

embolus fragments. In other words, embolism is a common cause of 

a single evanescent stroke that may reasonably be called a 

prolonged TIA. The eventual prognosis is determined by the 

occurrence of further emboli and the gravity of the underlying 

illness—cardiac failure, myocardial infarction, bacterial 

endocarditis, malignancy, and so on. 
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In a small number of cases, the first episode of cerebral 

embolism will be followed by another, frequently with severe 

consequences if the second stroke affects the opposite hemisphere. 

There is no certain way of predicting when the second embolus will 

strike. However, the occurence of this second event, once thought to 

be as high as 20 percent, has been revised downward, to perhaps 

2 percent, based on several large trials that were designed to test the 

effects of anticoagulation (see the review of Swanson). This has a 

bearing on the choice of early treatment after embolic stroke. 
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MATERIALS AND METHODS 

 

STUDY MTERIAL - The study was carried out on the patients 

admitted in medical wards and medical intensive care unit of SDM 

college of medical sciences and hospital, Sattur , Dharwad. 

 

TYPE OF STUDY- Observational prospective study 

 

SAMPLE SIZE- 60 

 

INCLUSION CRITERIA 

 

1. Patients of CT/MRI proven ischemic stroke as per WHO criteria 

of stroke 

 

2. Stroke patients with eletrocardiography and/or echocardiography 

evidence of cardiac lesion 

 

EXCLUSION CRITERIA 

 

1.Patients with intracranial bleeds 

2.Patients with stroke mimics 

3.Patients who stay for less than 2 days in the hospital 
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STUDY PROCEDURE 

 

Sampling procedure 

 

After obtaining the clearance from Institutional Ethics committee, all 

patients with cardioembolic stroke admitted in medical wards and 

medical intensive care units in SDM COLLEGE OF MEDICAL 

SCIENCES AND HOSPITAL DHARWAD. 

 

Informed consent was taken after explaining in detail about the 

study procedure and the outcome of it. 

 

Data collection method: Patients had been screened for the 

eligibility and those fulfilling the selection criteria was briefed about 

the nature of the study. In case of comatose patients, the 

relatives/caretakers were informed about the study. 

 

The patients/caregivers expressing their willingness to participate in 

the study were enrolled after obtaining a written informed consent. 

 

Demographic details: age , gender , residence 

 

History of symptoms- time of onset of symptoms , activity during 

symptoms 

 

Past history- 
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Especially previous history of stroke with Atrial fibrillation or any other 

cardiac lesions 

Co-morbidities like Type2 Diabetes mellitus , Hypertension , 

Dyslipidemia , Chronic Kidney disease , Tuberculosis , Epilepsy or any 

chronic disease 

Personal history - habits of drinking , smoking ,any other form of drug 

abuse 

 

Examination findings 

 

Vitals -Pulse rate , Blood pressure, Respiratory rate , Saturation , 

Temperature 

Complete general and systemic examination will be performed especially 

a detailed neurological and cardio-vascular system examination will be 

done. 

All investigations performed for evaluation of the patient will be noted. 

 
 

Relevant investigations to be according to need after assessment 

1.COMPLETE HEMOGRAM 

 

2. HIV, HBsAG, HCV 

 

3. LFT,RFT 

 

 

4. LIPID PROFILE 
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5. PT/INR 

 

6. GLYCOSYLATED HEMOGLOBIN 

 

7. RBS 

 

8. ESR 

 

9. Chest x ray 

 

10. TRANSTHORACIC 2D Echocardiography(echo) 

11.Electrocardiography(ECG) 

13. CT BRAIN 

 

14. MRI BRAIN(IF DONE) 
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RESULTS AND STATISTYCAL ANALYSIS: 
 

 

Data on 60 patients admitted in medical wards and medical 

intensive care unit of the study setting with CT/MRI-proven 

ischemic stroke along with ECHO and or ECG evidence of 

cardiac lesions suggestive of cardio embolism were collected and 

analysed. The results are presented below in two parts. 

 

Part 1 – Descriptive results of the study participants, depicting 

their demographical, clinical, cardiac and neuro imaging 

findings. 

 

Part II – Analytical results of the study participants corelating 

clinical findings with radiological findings 

 

Part III – Based on the outcome of the study participants and 

their case fatality rate 
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Part – I: DESCRIPTIVE RESULTS 

 

Table 2: Distribution of study participants based on age group 

(N=60) 

 

 
 

S.No 

Age group 

 

(Years) 

 
 

Frequency 

 
 

Percentage 

1. 20 - 40 10 16.7 

2. 41 - 60 14 23.3 

3. > 60 36 60.0 

Total 60 100.0 

 

 

 

Around 60 participants were included in the study. The mean (±SD) 

age of the study participants were 60.4 (±16.1) years. The maximum 

age of the study participant was 89 years and the minimum age of 

the study participant was 24 years. Majority (60%) of the 

participants were aged above 60 years. 
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Figure 2: Bar chart showing percentage distribution of study 

participants based on age group (N=60) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table 3: Distribution of study participants based on Gender 

(N=60) 

 

S.No Gender Frequency Percentage 

1. Male 33 55.0 

2. Female 27 45.0 

Total 60 100.0 

 

 

 

Majority of the study participants were males. They contributed to 

55% of the total study participants. There was a slightly higher male 

preponderance in the incidence of stroke among the study subjects 
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Figure 3: Pie chart representing the percentage distribution of 

study participants based on Gender (N=60) 

 

 

Table 4: Distribution of study participants based on time of 

onset of cardio-embolic stroke (N=60) 

 

S.No Time of onset Frequency Percentage 

1. 10 PM - 6 AM 6 10.0 

2. 2 PM - 10 PM 26 43.3 

3. 6 AM - 2 PM 28 46.7 

Total 60 100 

 

 

Among the 60 study participants, the time of onset of cardio- 

 

embolic stroke was between 6am – 2pm for 28 (46.7%) of the study 

Male Female 

55% 

45% 
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participants. And it was between 2pm – 10pm for 26 (43.3%) of the 

study participants. 

 
 

Figure 4: Bar chart representing the percentage distribution of 

study participants based on time of onset of cardio-embolic 

stroke (N=60) 
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Table 5: Distribution of study participants based on the activity 

at the time of onset of cardio-embolic stroke (N=60) 

 

S.No Activity at onset Frequency Percentage 

1. Rest 22 36.7 

2. Sleeping 15 25.0 

3. Working 23 38.3 

Total 60 100 

 

 

When we studied the activity of the study participants at the time of 

onset of cardio-embolic stroke it was found that 23 (38.3%) of them 

were working, 22 (36.7%) were taking rest and 15 (25%) were 

sleeping. 
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Figure 5: Pie chart representing the percentage distribution of 

study participants based on the activity at the time of onset of 

cardio-embolic stroke (N=60) 
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Table 6: Distribution of study participants based on the clinical 

pattern associated with cardio-embolic stroke (N=60) 

 

 

 

 

 
 

S.No Clinical presentation Frequency Percentage* 

 

1. 

Hemiplegia / 

 

Hemiparesis 

 

44 

 

73.3 

2. UMN facial palsy 30 50.0 

3. Aphasia 6 10.0 

4. Cerebellar signs 5 8.3 

 

5. 
Monoplegia/ 

 

Monoparesis 

 

2 
 

3.3 

6. Semiconscious 2 3.3 

 
 

*Multiple responses 

 

The clinical pattern of the study participants was studied and among 

the 60 study participants, about 73.3% of them had had hemiplegia / 

hemiparesis while half of them had UMN facial palsy. Only 10% of 

them had aphasia and 8.3% had cerebellar signs. Monoparesis / 

monoplegia was present for only two (3.3%) of the study 

participants. 
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Figure 6: Bar chart representing the percentage distribution of 

study participants based on the clinical pattern associated with 

cardio-embolic stroke (N=60) 
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Table 7: Distribution of study participants based on the ECG 

findings (N=60) 

 

S.No ECG findings Frequency Percentage 

 

1. 
Normal sinus 

 

rhythm 

31 51.7 

2. Atrial fibrillation 28 46.7 

 

3. 
Ventricular 

 

bigeminy 

1 1.7 

Total 60 100.0 
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About 51.5% of the study participants had a normal sinus rhythm in 

their ECG. Almost 46.7% of the participants had atrial fibrillation 

and one of the study participants has ventricular bigeminy. 

 

 

Figure 7: Chart representing the percentage distribution of 

study participants based on the ECG findings (N=60) 
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Table 8: Distribution of study participants based on the 

involvement of arteries evident in the CT/MRI brain findings 

(N=60) 

 

Sl.No. Arterial territory Frequenc 

 

y 

Percentage 

1. ACA only 6 10.0 

2. MCA only 22 36.7 

3. PCA only 6 10.0 

4. ACA + MCA 14 23.3 

5. ACA + PCA 1 1.7 

6. MCA + PCA 5 8.3 

7. ACA + MCA + PCA 6 10.0 

Total 60 100 

 

 

 
The arterial involvement of the study participants was studied and it 

was found that among the 60 participants majority of them who 

suffered from cardio-embolic stroke had the involvement of middle 

cerebral artery (78.3%). Anterior cerebral artery was involved in 27 

(45%) participants and posterior cerebral artery was involved in 

30% of them. 
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Figure 8: Bar chart representing the percentage distribution of 

study participants based on the involvement of arteries evident 

in the CT/MRI brain findings (N=60) 
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Table 9: Distribution of study participants based on the ECHO 

findings (N=60) 

 

S.No ECHO findings Frequency Percentage* 

1. IHD with RWMA 21 35.0 

2. DCM 14 23.3 

3. Multivalvular involvement 11 18.3 

4. PAH 7 11.7 

5. RHD 9 15.0 

6. MS 9 15.0 

7. MR 9 15.0 

8. TR 8 13.3 

9. LVH 5 8.3 

10. Clot / Vegetation 5 8.3 

11. Calcifications 3 5.0 

12. AR 3 5.0 

13. AS 3 5.0 

14. AF 2 3.3 

 
15. 

Stuck aortic valve with valvular 

leak, highly increased gradient 

across with aortic valve prosthesis 

 
1 

 
1.6 

16. Degenerative mitral and aortic 1 1.6 
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 valve   

17. S/p MVR 1 1.6 

18. MVP 1 1.6 

19. Left atrial myxoma 1 1.6 

20. S/p pacemaker insertion 1 1.6 

*Multiple responses 

 

 

 

 
The ECHO findings of the participants were compared and among 

the 60 study participants, about 16 (26.7%) of them had findings 

suggestive of ischemic heart disease and 15 (25%) of them had 

features suggestive of regional wall motion abnormality. Almost 14 

(23.3%) of them had dilated cardiomyopathy, while 15% of the 

study participants had findings of RHD, MS and MR each. In 

addition to the above findings, the other features that were noted 

were PAH (11.7%) and TR (13.3%). 
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Table 10: Distribution of study participants based on the 

Ejection fraction (N=60) 

S.No Ejection Fraction Frequency Percentage 

1. < 40% 17 28.3 

2. 40% - 50% 16 26.7 

3. > 50% 27 45.0 

Total 60 100 

 
Among the study participants 45.0% of them had ejection fraction of 

more than 50% and 28.3% of them had ejection fraction less than 

40%. The mean (±SD) ejection fraction was 47.2 (±12.7). The study 

participants had ejection fraction ranging from 15% to 75%. 

 
Figure 9: Pie chart representing the percentage distribution of 

study participants based on Ejection fraction (N=60) 
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Part II – ANALYTICAL STATISTICS – Correlating clinical findings with 

radiological findings 

Table 11: Association between the clinical profile of the cardio-embolic 

stroke patients with ACA infarct (N=60) 

 

 
S.No 

Clinical 

presentation 

 
Category 

Anterior Cerebral Artery 
infarct P 

value Absent 
n(%) 

Present 
n(%) 

 
1. 

Hemiplegia/ 

hemiparesis 

Absent 11(33.3) 5(18.5)  
0.19# 

Present 22(66.7) 22(81.5) 

 
2 

UMN facial 

palsy 

Absent 19(57.6) 11(40.7)  
0.19# 

Present 14(42.4) 16(59.3) 

 
3. 

 
Aphasia 

Absent 30(90.9) 24(88.9)  
1.0* 

Present 3(9.1) 3(11.1) 

 
4. 

Cerebellar 

signs 

Absent 28(84.8) 27(96.3)  
0.10* 

Present 5(15.1) 0 (0.0) 

 
5. 

Monoplegia/ 

monoparesis 

Absent 32(97.0) 26(96.3)  
1.0* 

Present 1(3.0) 1(3.7) 

 
6. 

 
Semiconscious 

Absent 31(93.9) 27(100.0)  
0.46# 

Present 2(6.1) 0(0.0) 

 

#Chi square test, * Fischer’s exact test 
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In our present study more than three fourth (81.5%) of those who 

had hemiplegia or hemiparesis also had anterior cerebral artery 

infarct. Three out of four study participants who had ACA 

involvement did not have hemiplegia whereas one in four study 

participants who had hemiplegia had ACA infarct. But then this 

association was not found to be statistically significant (p=0.19). 

 

 
Almost 60% of those who had UMN facial palsy had 

involvement of ACA, as compared to 57.6% of those without 

facial palsy whose CT finding also did not show infarct in the 

anterior cerebral arterial territory. Still, this association was not 

statistically significant (p=0.19). 

 

 
Nearly 90% of those who had anterior cerebral artery 

involvement did not have Aphasia. Among those who had 

cerebellar signs or semiconsciousness none of them had 

involvement of ACA. However the clinical profile of these 

patients was not significantly associated with ACA infarct 

(p>0.05). 
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Table 12: Association between the clinical profile of the 

cardio-embolic stroke patients with MCA infarct (N=60) 

 

 
S.No 

Clinical 

presentation 

 
Category 

Middle Cerebral 

Artery Infarct P 

value Absent 

n(%) 

Present 

n(%) 

 
1. 

Hemiplegia/ 

hemiparesis 

Absent 5(38.5) 11(23.4)  
0.30* 

Present 8(61.5) 36(76.6) 

 
2 

UMN facial 

palsy 

Absent 7(53.8) 23(48.9)  
0.75# 

Present 6(46.2) 24(51.1) 

 
3. 

 
Aphasia 

Absent 12(92.3) 24(89.4)  
1.0# 

Present 1(7.7) 3(10.6) 

 
4. 

Cerebellar 

signs 

Absent 10(76.9) 45(95.7)  
0.10# 

Present 3(23.1) 2 (4.3) 

 
5. 

Monoplegia/ 

Monoparesis 

Absent 12(92.3) 46(97.9)  
0.38* 

Present 1(7.7) 1(2.1) 

 
6. 

 
Semiconscious 

Absent 12(92.3) 46(97.9)  
0.38# 

Present 1(7.7) 1(2.1) 

 
# Chi square test, * Fischer’s exact te 
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Among the study participants more than three-fourth   (76.6%) 

had hemiplegia / hemiparesis as well as MCA territorial infarct in 

their CT/MRI investigation. But this association was not found to 

be statistically significant (p=0.30). Three out of four study 

participants who had MCA involvement did not have hemiplegia 

whereas one in four study participants who had hemiplegia had 

MCA infarct. 

 

 
One in two study participants who had UMN facial palsy also had 

MCA involvement. There was no significant association between 

facial palsy and presence of territorial infarct in middle cerebral 

artery (p=0.75). Nearly 90% of those who had MCA 

involvement did not have aphasia. 

Among those with infarct in MCA territory, only one (2.1%) had 

monoplegia or monoparesis. A significant association could not 

be established between monoplegia and MCA infarct (p=0.38). 

The association between the clinical profile of these patients and 

the involvement of middle cerebral artery was not found to be 

statistically significant. Involvement of MCA for an infarct was 
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independent of the clinical presentation of the patient as evident 

by the statistical tests of significance. 
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Table 13: Association between the clinical profile of the 

cardio-embolic stroke patients with PCA infarct (N=60) 

 

 
S.No 

Clinical 

presentation 

 
Category 

Posterior Cerebral 

Artery infarct P 

value Absent 

n(%) 

Present 

n(%) 

 
1. 

Hemiplegia/ 

hemiparesis 

Absent 9(21.4) 7(38.9)  
0.20* 

Present 33(78.6) 11(61.1) 

 
2. 

UMN facial 

palsy 

Absent 23(54.8) 7(38.9)  
0.26 

Present 19(45.2) 11(61.1) 

 
3. 

 
Aphasia 

Absent 37(88.1) 17(94.4)  
0.45 

Present 5(11.9) 1(5.6) 

 
4. 

Cerebellar 

signs 

Absent 40(95.2) 15(83.3)  
0.30 

Present 2(4.8) 3 (16.7) 

 
5. 

Monoplegia/ 

monoparesis 

Absent 40(95.2) 18(100.0)  
1.0* 

Present 2(4.8) 0(0.0) 

 
6. 

 
Semiconscious 

Absent 41(97.6) 17(94.4)  
0.51 

Present 1(2.4) 1(5.6) 

# Chi square test, * Fischer’s exact test 
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Among the 60 study participants more than one in two of those who had 

posterior cerebral artery infarct, had hemiplegia / hemiparesis. This association 

was not statistically significant (p=0.20). Nearly 78% of them who did not have 

hemiplegia had involvement of PCA. 

 

About 61.1 % of those who had PCA involvement also had UMN facial palsy as 

compared to 54.8% of those without facial palsy as well as absent infarction in 

posterior cerebral arterial territory. There was no significant association 

between presentation with facial palsy and presence of infarct in PCA in the 

CT/MRI finding (p=0.26). 

 

Nearly 95 % of those who had MCA infarct did not have Aphasia. All those 

who had PCA involvement did not have monoparesis or monoplegia. However, 

the association between the clinical profile of these patients and the involvement 

of posterior cerebral artery was not found to be statistically significant (p>0.05). 
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Part III – Outcome of the study participants and their case fatality rate 

 

Table 14: Distribution of study participants based on the outcome (N=60) 
 

 
 

S.No Outcome Frequency Percentage 

1. Alive 47 78.3 

2. Expired 13 21.7 

Total 60 100 

 

 

Among the 60 study participants, 47 were alive after the completion of the 

follow up period, while 13 expired. The case fatality rate was 22 per 100 

CT/MRI-proven stroke patients with possible cardiac embolism. 

Figure 10: Pie chart representing the percentage distribution of study 

participants based on outcome (N=60) 
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DISCUSSION 
 

 

A prospective observational study was conducted among CT/MRI proven 

ischemic stroke patients admitted in in-patient wards and intensive care unit of 

the Department of General medicine, SDM college of medical sciences and 

hospital, Sattur, Dharwad. After admission, clinical and radiological profile of 

the study subjects were collected and prospectively observed for their outcome. 

 

The mean (±SD) age of our study participants was 60.4 (±16.1) years, 

ranging from as low as 29 years to as high as 89 years. Grau et al, in their large 

multi centric study on hospital-based stroke data bank in Germany, reported a 

mean (±SD) age of the ischemic stroke patients with cardioembolism to be 68.7 

(±10.7) years. The research also reported that cardioembolism (25.6%) was the 

most common cause of stroke followed by large-artery atherosclerosis (20.9%) 

and microangiopathy (20.5%). (14) 

Our study reported a higher incidence of the cardio embolic stroke among 

elderly men aged above 60 years. A similar male preponderance was reported 

by Ruttmann et al in their study on 214 cardio embolic stroke patients. (17) 

But Grinan et al reported a female preponderance, possibly due to longer 

life expectancy among them, which in turn increases the likelihood of 

developing the disease. (18) Grau et al observed that gender distribution may 

differ significantly depending upon the etiologic subtypes of stroke. (14) 
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With respect to the time of onset of stroke, majority of the patients (90%) 

presented with history of appearance of symptoms from 6 AM to 10 PM. 

Considering the importance of activity that led to the onset of stroke, most of 

the patients in the present study were doing their work (38.3%), while 36.7% 

gave history of rest at the onset of stroke. Previous research has documented 

similar finding of the disease being precipitated by the act of work. (19) 

Present study reported hemiplegia/ hemiparesis (73.3%) to be the 

commonest clinical presentation. Grinan et al observed that 79.6% of the stroke 

patients due to cardioembolism reported motor symptoms and 36.2% reported 

sensory symptoms. (18) 

Facial nerve (50.0%) was the only cranial nerve to be involved among the 

surveyed participants. Naik M et al, in their research on Clinico-radiological 

profile of 150 stroke patients in eastern Nepal, documented that 49.3% of them 

had hemiplegia and 64.6% had isolated cranial palsy, commonest being facial 

nerve similar to our study. (20) 

About 10% of the patients in the present study had presented with 

aphasia, while 8.3% had cerebellar signs. Grinan et al reported a significant 

(p=0.003) difference in those patients with speech disturbances between those 

with cardioembolic stroke (61.5%) and those with atherothrombotic stroke 

(54.8%). (18) 
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Usually, cardioembolic strokes present with the sudden development of 

neurological deficits that are maximal at onset, whereas strokes caused by 

atherosclerosis may have a more stuttering course. (21) Cardiac embolism often 

lodges in distal arteries supplying the cerebral cortex while small-vessel 

occlusion affects subcortical tissue. (22) So cardioembolic stroke can be 

differentiated from lacunar stroke by cortical signs, such as aphasia or visual 

field deficits. (23) 

Atrial fibrillation was the most common (46.7%) ECG abnormality 

documented in the present study. Nepal et al (71.0%), Grinan et al (76.6%) 

reported an even higher significant proportion of atrial fibrillation among cardio 

– embolic stroke patients. (18,24) 

 

Atrial fibrillation causes cardio-embolic stroke because it leads to 

inadequate contraction, and hence, the formation of thrombus within the left 

atrial appendage, which then embolizes to the brain. (24) 

More than half of those reported mortalities in the present study had atrial 

fibrillation. Stroke patients with atrial fibrillation are at high risk of death both 

at the acute phase of stroke and during the subsequent years after the first acute 

stroke event. In agreement with the study, even in our study, patients with atrial 

fibrillation with associated cardiac diseases numerically had a higher rate of in- 

hospital mortality. (24) 
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Kamel et al has documented that clinically apparent atrial fibrillation has 

been associated with a three-to-five-fold higher risk of ischemic stroke. (25) But 

then it is even more difficult to explain recent in-depth findings from the 

ASSERT study on the temporal relationship between atrial fibrillation and 

stroke. Among patients in this study who had both atrial fibrillation and stroke, 

31% had no evidence of atrial fibrillation during a median 8 months of 

continuous heart rhythm monitoring before the stroke and only manifested atrial 

fibrillation for the first time after the stroke. (26) 

Age, male sex, hypertension, diabetes mellitus, valvular heart disease, 

congestive heart failure, coronary heart disease, chronic kidney disease, 

inflammatory disorders, sleep apnea, and tobacco use have all been established 

as risk factors for both atrial fibrillation (27) and stroke (28). Although some 

proportion of the association between atrial fibrillation and stroke may be 

because of shared systemic risk factors, these risk factors cannot entirely 

explain the association between atrial fibrillation and stroke. 

 

Once atrial fibrillation develops, it directly worsens atrial contractile 

function and secondarily worsens the underlying atrial cardiomyopathy via 

structural remodeling, both of which further increase thromboembolic risk. This 

would explain why there seems to be an increase in stroke risk soon after the 

onset of atrial fibrillation (29) and why stroke risk seems to increase in proportion 

to the burden of atrial fibrillation. (30–32). 
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Several cardiac conditions have been proposed as potential sources of 

embolism. The most common cause of the cardio embolic stroke in the present 

study was ischemic heart disease (26.7%). Grinan et al also reported a similar 

finding. There was a very significant difference (p=0.001) in the prevalence of 

ischemic heart disease among those with cardio embolic stroke patients (23.4%) 

as compared to those with athero thrombotic stroke patients (7.0) in their study 

on 956 stroke patients. (18) 

Acute myocardial infarction (MI) is a long-established risk factor for 

ischemic stroke. In case series from the 1980s, 2.5% of patients experienced a 

stroke within 4 weeks of acute MI, (33) well above the background incidence 

during that time. (34) The association seems causal because thrombi are often 

seen overlying areas of ventricular dyskinesia.(35) Furthermore, percutaneous 

coronary intervention for acute MI carries its own risk of stroke. (25) 

The MATCH study reported that patients treated with clopidogrel (75 

mg) alone who had an ischemic stroke were at high risk of another event 

compared to combination therapy with clopidogrel (75 mg) plus aspirin (75 

mg). (20) Further studies are required to clarify the combination therapy effect on 

cardio-embolic stroke patients. 
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The next common cardiac cause in the present study was dilated 

cardiomyopathy (23.3%). Nepal et al reported that 27% of their stroke patients 

had dilated cardiomyopathy. They also documented that in-hospital mortality 

was significantly associated (P<0.001) with dilated cardiomyopathy. (24) Studies 

done elsewhere have shown that cardiomyopathy leads to stroke in more than 

ten percent of the cardiac lesions. (37) 

Rheumatic heart disease was contributing to 15.0% of the causes for 

cardio embolism in the present study. Other studies have also documented the 

significance of rheumatic heart disease as a cause of cardio embolic stroke. 

(14,18,25) 

 

 

 

Among the Rheumatic heart disease, multi valvular disease more 

commonly mitral stenosis, along with mitral regurgitation, tricuspid 

regurgitation etc may lead to stroke commonly is comparison with aortic 

diseases. 

 

Grau et al have observed that among the various etiologic subgroups of 

ischemic stroke, the highest incidence (10.2%) of cardiac valve disease was in 

cardio embolism. (14) 

Present study observed that 30.0% of the patients had mitral valve 

involvement with or without other valves.   Ruttman et al also documented 

mitral valve (49.2%) to be the most common heart valve involved in their study 
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on 65 patients with septic cerebral embolism, as compared to aortic valve 

(44.3%) being the commonest in the other group of 149 patients with no 

evidence of cerebral embolism. But then this difference was statistically 

insignificant (p=0.49). (17) 

The mean (±SD) ejection fraction in the present study was 47.2% 

(±12.7%). About 55.0% of the patients in this study has ejection fraction below 

50.0%. Ruttman et al reported that the average (±SD) left ventricular ejection 

fraction among their patients with septic cerebral embolism was 49% (±12%), 

which was almost similar to our research. (17) 

Several randomized clinical trials have compared warfarin versus 

antiplatelet therapy in patients with a reduced ejection fraction. No significant 

differences were found in their primary cardiovascular composite end points, (38– 

40) but warfarin resulted in a significant reduction in overall stroke in the 

WATCH (Warfarin and Antiplatelet Therapy in Chronic Heart Failure) trial (40) 

and ischemic stroke in the WARCEF (Warfarin versus Aspirin in Reduced 

Cardiac Ejection Fraction) trial. (38) For heart failure patients with previous 

stroke, indirect evidence from WARCEF does support a role for 

anticoagulation, especially with an ejection fraction <15%. (41) 

Present study revealed that infarct in middle cerebral arterial territory 

(36.7%) as the most common CT/MRI finding among the 60 stroke patients, 



72 
 

followed by MCA + ACA (23.3%). Isolated ACA , PCA were evident in only 

six patients (10.0%). Naik M et al also observed that MCA is the most common 

territory (40.0%) to be involved in their research on 150 stroke patients in 

Eastern Nepal. (20) 

Grinan et al in their study in Barcelona observed that there was a 

significant difference in MCA involvement between cardio embolic stroke 

patients and athero thrombotic stroke patients (64.8% vs 54.8%, p<0.00). (18) 

Nah et al observed that a vast majority of these cardioembolic strokes 

involve lesions in a cortical territory. (42) In contrast, lacunar stroke is by 

definition restricted to a subcortical location. (43) 

About half of cardioembolic strokes involve multiple cerebral arterial 

territories (ie, both internal cerebral arteries or 1 internal cerebral artery as well 

as the basilar artery), (42) which distinguishes cardiac embolism from artery-to- 

artery embolism because of large artery atherosclerosis in the cerebral 

circulation. (23) 

Specific cardiac lesions were not found to produce any specific clinical 

types of neurological illness in the present study. All the cardiac lesions 

produced similar neurological involvement in all cases. Clinical findings 

correlated with CT/MRI findings in all the cases. 
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However, clinical characteristics alone cannot reliably classify the 

underlying cause of ischemic stroke. Thus, accurate classification also requires 

integration of neuroimaging, cardiac, and vascular evaluation. 
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SUMMARY 
 

 

 This is a prospective observational study done on 60 inpatients admitted in 

medical wards and medical intensive care unit of a tertiary care centre with 

CT/MRI-proven ischemic stroke along with ECHO and or ECG evidence of 

cardiac lesions. 

 More than half of the patients with cardioembolic stroke were men (55.0%). 

 

 Almost 60.0% of the patients were aged above 60 years, with the mean (±SD) 

age being 60.4 (±16.1) years. 

 About nine out of ten patients had symptom onset between 6 AM to 10 PM. 

 

 Symptoms of stroke appeared during routine work in many cases (38.3%), 

while 25.0% were asleep during the onset of the disease. 

 Hemiparesis (73.3%) and UMN facial palsy (50.0%) were the most common 

presenting feature. 

 Atrial fibrillation was observed in 46.7% of the patients. 

 

 Middle Cerebral Artery was the common arterial territory involved as evident 

in the CT/MRI scan findings. 

 Ischemic heart disease was present in more than one third (35.5%) of the cases. 

 

 Mitral stenosis was the predominant lesion (15.0%) among isolated valvular 

conditions. 

 Multivalvular involvement was observed in 18.3% of the stroke patients 

 

 More than half (55.0%) of the patients had ejection fraction below 50%. 
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 There was no significant association observed between the presenting clinical 

profile and the involvement of any arterial territory. 
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CONCLUSION: 
 

 

 

 

 

 

Cardio embolic stroke was more common among men, aged above 60 years, 

with hemiparesis and UMN facial palsy being common presenting feature. 

Middle Cerebral Artery was the predominant arterial territory involved, while 

mitral stenosis was the most common isolated valvular lesion. All cardiac 

lesions produced similar neurological involvement in all cases. 
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ANNEXURE-I 

 

INFORMED CONSENT 

 

“CLINICAL PROFILE OF PATIENTS WITH CARDIOEMBOLIC STROKE 

IN A TERTIARY CARE CENTRE “ 

Study no : 

Name of the participant: 

Name of the principal investigator: 

Name of the institution: 

SDM COLLEGE OF MEDICAL SCIENCES AND HOSPITALS, 

MANJUSHREE NAGAR, SATTUR, DHARWAD-580009 

I, , have read the 

information in this form (or has been read to me). I was free to ask any 

questions and they have been answered. I am exercising my free power of 

choice, hereby give my consent include my 

father/mother/son/daughter/wife/husband as a participant in 

“CLINICAL PROFILE OF PATIENTS WITH CARDIOEMBOLIC STROKE 

IN A TERTIARY CARE CENTRE ” 

• I have read and understood this consent form and the information provided to me. 

 
 

• I have been explained the consent document and nature of study. 

 
• Patients rights and responsibilities have been explained to me by the investigator. 

 
• I have been advised about the risks associated with participation in the study. 

 
• I have informed the investigator of all treatments patient taking or have taken in the 

past. 

 
• I agree to cooperate with the investigator and I will inform him immediately if I 

suffer from unusual symptoms. 

 
• I am aware of the fact that I can opt out of the study at any time without having to 

give any reason and this will not affect patients future treatment in the hospital. 
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• I am also aware that the investigators may terminate patients participation in the 

study at any time, for any reason, without my consent. 

 
• I hereby give permission to the investigators to release the information obtained 

from me as result of participation in this study to the sponsors, regulatory authorities, 

Government agencies and the ethics committee. I understand that they may inspect 

my original records. 

 
• patients identity will be kept confidential if my data are publicly presented. 

 
• I have had my questions answered to my satisfaction. 

 
• I have decided to be in the research study. 

 
• In this study to record and study the clinical profile of cardio-embolic stroke related 

to profile of the patient 

 

Patient party signature 

Name : 

Relationship to patient: 

 

Date : 

 

Place : 

 

Participant’s signature/Thumb Impression 
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ANNEXURE-II 

 
PROFORMA OF DATA 

 

Name: Age : Sex : 
 

Occupation: 

Symptoms : 1) 

 
 

2) 

 

 

 

3) 

 

Time of onset: 

 
 

Activity at onset: 

 

 
PAST HISTORY: 

 

 

 
PERSONAL HISTORY- smoking 

 

 

alcohol 

tobacco chewing 

drug abuse/others 
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GENERAL PHYSICAL EXAMINATION 
 

 

 

 

 

 

 

 

 

 

Pulse rate: bpm Blood pressure: mm/Hg Respiratory 

rate: cpm 

 

Saturation: Temp: 

 

 

 

 
Pallor/ icterus/ cyanosis/ clubbing/Edema/lymphadenopathy 

 

 

 

Examination (CNS): 

Higher functions: 

Consciousness - EVM 

score: 

Speech - Normal / Aphasic/Dysarthria 

Orientation - Time / Space /Person 

Cranial nerves - 
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Motor system  - Rt Lt 

Bulk 

 

Arm 

Forearm 

Thigh 

Calf 

Rt Lt 

 

Tone : 

 

UL 

LL 

Power: UL 

 
LL 

 
Sensory system: 

Superficial reflexes : 

Abdominal 

Plantar 

Cremasteric 

 
DTR : 

 

Biceps 

Triceps 
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Supinator 

Knee 

Ankle 

 

 

 
 

CVS: 

 
 

PA: 

 
 

RS: 
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Investigations : 

LIPID PROFILE: 

 

HBA1C: 

PT/INR: 

 
 

ECG : 

 

 

 

 
X-ray chest- 

2d ECHO : 

 

 

 

 

 

CT Brain : 

 

 

 

 

 
MRI BRAIN (if done): 
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ETHICAL CLEARANCE 
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