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ABSTRACT… Objectives: To determine the electrocardiographic and echocardiographic 
findings in patients with acute ischemic stroke (potential source of cardiac emboli). Study 
Design: Cross section descriptive study. Period: Six months. Setting: Liaquat University Hospital 
Hyderabad. Patients and Methods: The subjects with history and clinical features suggestive 
of cerebrovascular accident (CVA). After establishing the diagnosis of acute ischemic stroke 
the electrocardiography (ECG) was advised and those subjects had abnormal findings on 
ECG were went for echocardiography to evaluate the specific cause related to acute ischemic 
stroke. The two-dimensional and M-mode echocardiography was performed by consultant 
cardiologist had ≥ five years experienced in echocardiography because echocardiographic 
study in patients with cerebrovascular accident (confirmed on CT scan) is evidence of potential 
cardiac abnormalities as a predisposing cause for the vascular event. The data was collected 
on pre-designed proforma and was analyzed in SPSS 16 and the frequency and percentage 
was calculated. Results: Total one hundred patients with acute ischemic stroke were studied 
for electrocardiographic and echocardiographic findings during six months study period. The 
mean ±SD for age of patients with acute ischemic stroke was 43.67±10.62. Majority of the 
patients were males and 69% while the age and gender cross tabulation was also statistically 
significant (p=0.03). The electrocardiographic abnormalities were indentified in 80% patients 
(AF in 16.2%, LVH in 22.5%, LBBB in 10%, wide QRS complex in 10% and ischemic changes 
in 8.7%) while the echocardiographic abnormalities were detected in 70% patients of which 
global hypokinesia (28.5%), LVH (25.7%) and diastolic dysfunction (17.14)% were predominant. 
Conclusion: The cardiac embolic source is the major cause for acute ischemic stroke and 
detected by echocardiography as it is the main tool in diagnosing the source of embolus.
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INTRODUCTION
The sudden and rapidly developing symptoms 
and /or signs of focal or global disturbance of 
cerebral function lasting > 24 hours or leading 
to death with no cause other than vascular origin 
is labeled as stroke / cerebrovascular accident 
and considered as the main culprit of morbidity 
and mortality worldwide.1 The stroke is either due 
to cerebral infarction or haemorrhage, although 
ischaemic cerebral infarction has more frequently 
observed in majority of the population.2 The 
ischaemia may be due to vascular obstruction 
because of disease process related to carotid and 
intracranial vascular system or may be because 
of coexisting cardiac diseases leads to embolic 

phenomenon.3-5 Invasive cardiological procedure 
has great importance irrespective of neurological 
ischaemic episodes while appropriate and 
specific medical management can be helpful to 
improve morbidity and mortality.6,7 The various 
cardiovascular adverse events has been reported 
formerly in the stroke patients and considered 
them as the root cause of the cerebrovascular 
accidents.8,9 

Therefore this study was conducted to evaluate 
the causative potential cardiac abnormalities 
observed in patients presenting with acute 
ischemic stroke, as early diagnosis and effective 
measure can save the patient to acquire various life 
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threatening complications due to cerebrovascular 
accidents. 

PATIENTS AND METHODS
The cross section descriptive study of six months 
was conducted at Liaquat University Hospital 
Hyderabad on the subjects with history and 
clinical features suggestive of cerebrovascular 
accident (CVA). The patients presented with the 
neurological symptoms i.e. weakness, involuntary 
movements, cranial nerve lesion, alterted 
senosorium, aphasia, seizure and sensory deficit 
were recruited and enrolled in the study. The 
informed consent was taken from every patients 
/ attendants of the patients for the participation in 
the study while the detailed history was taken from 
patient or their attendants and clinical evaluation 
examination was done, the routine investigations 
were advised and the acute ischemic stroke was 
diagnosed by advising the CT scan brain. After 
establishing the diagnosis of acute ischemic 
stroke the electrocardiography (ECG) was 
advised and those subjects had abnormal 
findings on ECG were went for echocardiography 
to evaluate the specific cause related to acute 
ischemic stroke. The exclusion criteria of the study 
were intracerebral haemorrhage, congenital heart 
diseases, venous infarctions and rheumatic heart 
disease. The major and specific abnormalities 
on ECG were assessed i.e. (a) ischaemic heart 
disease by ECG criteria i.e. pathological Q waves 
or existence of QS components, elevation of 
ST segment >1 mm and inverted, symmetrical 
and deep T waves, (b) the LVH by Romhilt - 
Estes scoring system, (c) LBBB by presence of 
prolonged QRS duration, RsR complex in aVL or 
RR or M components in LI, V5, V6. (d) RBBB by 
S wave in LI, V5 and V6 and wide notched, tall 
R wave in V1. The two-dimensional and M-mode 
echocardiography was performed by consultant 
cardiologist had ≥ five years experienced in 
echocardiography because echocardiographic 
study in patients with cerebrovascular accident 
(confirmed on CT scan) is evidence of potential 
cardiac abnormalities as a predisposing cause 
for the vascular event. The data was collected 
on pre-designed proforma and then analyzed in 
SPSS. The frequency and percentage (%) and 

the mean ±SD were calculated. The stratification 
was done for age and gender in subjects with 
ischemic stroke. The chi-square test was applied 
(age and gender) and the statistical significance 
was considered by p-value ≤0.05. 

RESULTS
Total one hundred patients with acute ischemic 
stroke were studied for electrocardiographic and 
echocardiographic findings during six months 
study period. The mean ±SD for age of patients 
with acute ischemic stroke was 43.67±10.62. 
The age in context to sex and ECG and ECHO 
findings is shown in Table I-III. The common 
presenting clinical features observed in the 
study population were weakness 93%, cranial 
nerve lesions 82%, altered sensorium and 
aphasia 89%, seizures 75%, sensory disturbance 
in 78%, involuntary movements in 72% and 
multiple clinical features in 76%. Regarding CT 
scan the anterior cerebral circulation involved 
in 30% patients, middle cerebral artery in 60% 
patients and posterior cerebral circulation in 10% 
subjects whereas in context to the demographic 
distribution majority of the subjects belonged to 
rural areas. The electrocardiographic changes 
were observed in 80/100 (80%) subjects whereas 
echocardiographic findings were detected in 
70/80 (87.5%) patients with acute ischemic stroke.

GENDER Total P-value

Male Female

AGE

20-29 2 (28.6%) 5 (71.4%) 7 (100.0%)

30-39 10 (50.0%) 10 (50.0%) 20 (100.0%)

40-49 17 (77.3%) 5 (22.7%) 22 (100.0%) 0.03*

50-59 19 (79.2%) 5 (20.8%) 24 (100.0%)

60-69 15 (83.3%) 3 (16.7%) 18 (100.0%)

70 + 6 (66.7%) 3 (33.3%) 9 (100.0%)

Total 69 (69.0%) 31 (31.0%) 100 (100.0%)

Table-I. Age Distribution In Relation To Gender
Pearson chi-square = 12.34; dF=5, statistically significant
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FINDINGS N = 80 (%)
Atrial fibrillation 13 16.25
Left ventricular hypertrophy 18 22.5
Left bundle branch block 08 10
Right bundle branch block 02 2.5
Wide QRS complex 08 10
Left axis Deviation 02 2.5
Right axis Deviation 03 3.75
Prolonged QT interval 02 2.5
Premature ventricular beats 05 6.25
Ischemic heart disease 07 8.75
Multiple findings 12 15

Table-II. Electrocardiographic Findings in Patients 
with Acute Ischemic Stroke

DISORDER N = 70 (%)
Global hypokinesia 20 28.57
Left ventricular hypertrophy 18 25.71
Mitral regurgitation 03 4.28
Diastolic dysfunction 12 17.14
Systolic dysfunction. 08 11.42
Cardiomyopathy 03 4.28
Multiple abnormalities 06 8.57

Table-III. Echocardiographic Findings in Patients with 
Acute Ischemic Stroke

DISCUSSION
In this study, an echocardiographic assessment 
was done for subjects with abnormal ECG findings, 
of which 70/80 (87.5%) had abnormalities on 
echocardiography while 10/80 (12.5%) patients 
had normal echocardiograph. The abnormalities 
are potential cardio embolic source detected by 
echocardiography. Most common abnormalities 
found were global hypokinesia 28.5% followed 
by left ventricular hypertrophy 25.7%, diastolic 
dysfunction 17.1%, systolic dysfunction 11.4% 
and mitral regurgitation 4.2%. The observations 
are consistent to the study by Uma N et al,10 in 
which potential cardio embolic source was found 
in 27 (54%) patients and common abnormalities 
detected were left ventricular wall hypokinesia 
in 13 (26%) followed by mitral regurgitation in 9 
(18%) and cardiomyopathy in 7 (14%) patients. 
Zenkers, et al11 identified potential cardio embolic 
source in fifty percent patients by transthoracic 

echocardiography also consistent with present 
study. However, Gagliardi R, et al.12 reported 
potential cardio embolic source in 33% in 
young study population, while in present series, 
the mean age ±SD of the study population 
was 43.67±10.62. The cerebral embolism 
responsible for cerebral infarction in 23.5% 
subjects in the study by. Caplan LR.13 The atrial 
fibrillation, coronary artery and valvular cardiac 
disease, cardiomyopathy and mitral calcification 
were reported the common etiologies. 
Echocardiographic abnormalities in patients with 
acute ischemic stroke include left ventricular 
global hypokinesia, left ventricular hypertrophy, 
calcified aortic valve; mitral regurgitation and 
mitral annulus calcification were reported by Uma 
N10 and Caplan et al.13 

In current series subjects with clinical and ECG 
evidence of cardiac disease as many as 87.5% 
noted to had a potential cardiac embolic source. 
Similar findings were reported by Zenker.11 The 
higher figures were also observed by Cujec et al.14 
In current series left ventricular hypertrophy was 
observed in 25.7% patients. This is comparable 
to study conducted by Marco R et al.98 The lower 
figures (12%) were identified by Uma N,10 while 
Cujec B, et al14 observed that LVH is independent 
risk factor for stroke.

CONCLUSION
The ischemic brain attacks are major cause 
of morbidity and mortality and the incidence 
increases with the advancement of age. The 
cardiac embolic source is the major cause 
for acute ischemic stroke and detected by 
echocardiography as it is the main tool in 
diagnosing the source of cardiac embolus. 
Copyright© 10 Feb, 2016.
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