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Abstract

Background: Every year, more than half a million people in the world suffer from acute cerebrovascular events,
including ischemic stroke, intracerebral and subarachnoid hemorrhage, giving a mortality of nearly 20%. Acute strokes,
especially subarachnoid hemorrhage is frequently accompanied by a variety of electrocardiographic (ECG)
abnormalities. Objective: To find out the cardiac function assessment by echocardiography in ischemic stroke/non
hemorrhagic cerebral infarction. Material and Methods: An observational study was conducted in Department of
Medicine and Cardiology, Sher-E-Bangla Medical College Hospital, Bangladesh from July to December-2019. 51
patients of ischemic stroke were taken and 2D transthoracic echocardiography was done to find potential cardioembolic
abnormalities. Results: 74.5% of patients had echocardiographic abnormalities and 41.1% had potential cardioembolic
abnormalities, out of which most common were ventricular wall hypokinesia, calcific aortic valve, rheumatic heart
disease and dilated cardiomyopathy. The prevalence was almost similar in different age groups and both the sexes.
Conclusion: Prevalence of potential cardioembolic abnormalities is high (41.1%) in ischemic stroke patients and 2D
echocardiography is therefore recommended in the management and secondary prevention of cardioembolicstroke, which
has a higher mortality and more chances of recurrence than atherothrombotic type of ischemicstroke.
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INTRODUCTION Qeath_ attributable to isc_hemia_, based on pathologi_cal,
imaging, or other objective evidence of cerebral, spinal
cord, or retinal focal ischemic injury in a defined
vascular distribution; or clinical evidence of cerebral,
spinal cord, or retinal focal ischemic injury based on
symptoms persisting >24 hours or until death, and other
etiologies excluded [4]. Strokes are a major cause of
morbidity and mortality worldwide [5]. They may result
from brain infarction or haemorrhage. Majority are due
to ischemic cerebral infarction [6]. Ischemia may result
from occlusion of blood vessels due to a disease process
intrinsic to carotid and intracranial vessels or may relate
to coexisting heart diseases, predisposing to embolic
phenomenon [7]. About 20% of ischemic stroke and

Every year, more than half a million people in
the world suffer from acute cerebrovascular events,
including  ischemic  stroke, intracerebral and
subarachnoid hemorrhage, giving a mortality of nearly
20% [1]. Acute strokes, especially subarachnoid
hemorrhage is frequently accompanied by a variety of
electrocardiographic (ECG) abnormalities [2, 3], some
of which may be indistinguishable from those seen in
association with an episode of severe myocardial
ischemia and/or infarction. In addition, patients often
have  simultaneous hypertension or  coronary
atherosclerosis, leading to ECG abnormalities. CNS
infarction is defined as brain, spinal cord, or retinal cell
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TIAs are probably due to embolism from the heart. The
most common cause being non-rheumatic atria
fibrillation. Stroke is the leading cause of disability and
the second most common cause of death worldwide [8,
9]. Cardio embolic cerebral infarction accounts
approximately for one quarter of all cerebral infarcts
[10]. In most cases, recurrence of cardio embolism can
be prevented by oral anticoagulants. Therefore, for a
patient with a cerebral infarct, early confirmation of a
diagnosis of cardio embolic cerebral infarction is
extremely important in order to initiate anticoagulation
therapy for an adequate secondary prevention [11]. The
present study was conducted for finding the prevalence
of cardioembolic abnormalities in patients of non-
hemorrhagic stroke.

MATERIAL AND METHODS

An observational study was conducted in
Department of Medicine and Cardiology, Sher-E-
Bangla Medical College Hospital, Bangladesh from
July to December-2019. 51 patients diagnosed as
cerebrovascular accident, confirmed to be of non
haemorrhagic nature on CT scan/MRI were taken. All
patients were subjected to detailed history after taking
consent and detailed systemic examination and
investigations were performed. Patients diagnosed as
cerebrovascular accident, confirmed to be of non
haemorrhagic on CT scan/MRI were included in the
study and those having intracranial hemorrhage and
venous infarctions were excluded. This was a cross
sectional single centre type of echocardiographic study
of 51 patients with ischemic stroke undertaken to
investigate the potential cardiac abnormalities as cause
for  ischemic  stroke. A  Trans  Thoracic
Echocardiography (TTE) examination was performed in
all subjects using available portable Colour Doppler
Echocardiogrphy (Samsung S-40) machine with an
adult transducer of 2.5M Hz (Sonosite USA).
Parasternal long-and short-axis, apical 4 chamber and
two chamber views were obtained. All the
measurements were done according to the American
Society of Echocardiography guidelines and all the
abnormalities were diagnosed according to the standard
guidelines. All the significant cardiac findings on

echocardiography were noted. Following are the
potential cardioembolic abnormalities considered:

e Rheumatic heart disease

e Atrial fibrillation: Absence of 'A' wave
oncolour doppler.
Infective/non infective endocarditis:
Patent foramen ovale:
Hypokinesia/akinesia of ventricular wall:
Calcific aortic valve: An echo-dense lesion.
LA/LV thrombus:
Cardiac myxoma
Prosthetic valve
Atrial septal aneurysm
Paradoxical embolism and congenital heart
disease

The data was collected and analysed Chi square
test was used.

RESULTS

This is a Cross sectional single centre type of
echocardiographic study of 51 patients with non-
hemorrhagic  cerebral infarction undertaken to
investigate the potential cardiac abnormalities as cause
for ischemic stroke. 51 patients diagnosed as
cerebrovascular accident, confirmed to be of non
haemorrhagic nature on CT scan/MRI were taken.
Following observations were made the youngest patient
was 32 years old and oldest 80 year old. The mean age
of the patients was 56.42 with SD of 12.32. Maximum
incidence was in 45-65 year age group. Both males and
females were almost equally represented in the study.
Stroke incidence rates are generally relatively higher in
males than females. In this study females constituted
54.9% of cases and males 44.1% of cases, the
difference may be due to small sample size. Atrial
fibrillation was found in 3.9% of cases in that study
compared to 4% in our study. Bundle branch blocks i.e.
LBBB and RBBB were found to be in 6% cases each as
compared to 2 and 7 in that same study. In this study
most common abnormalities found were left ventricular
hypertrophy (33.3%), followed by diastolic dysfunction
(31.3%), hypokinesia/akinesia of ventricles in 19.6%
cases, valvular findings in 19.6% cases and systolic
dysfunction in 15.6% of cases.

Table 1: ECG finding (N=51)

Findings

Atrial Fibrillation

Ischemic Heart Diseases

LBBB

RBBB

LVH

Number | percentage
2 3.9
7 13.7
3 5.8
3 5.8
9 17.6
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Table 2: Echocardiographic findings (N=51)

Findings Number | percentage
Left Ventricular Hypertrophy 17 33.3
Diastolic Dysfunction 16 31.3
Hypokinesia/Akinesia Of Ventricles | 10 19.6
Valvular 10 19.6
Systolic Dysfunction 8 15.6
Ventricular Wall Hypokinesia, 1 1.9
Calcific Aortic Valve 6 11.7
Rheumatic Heart Disease 4 7.8
Dilated Cardiomyopathy 4 7.8
Normal Echocardiographic 12 23.5

DISCUSSION

In this study, an echocardiographic evaluation
was done for all 51 patients included in the study. 13
(25.4%) patients had normal echocardiographic data,
while 38 (74.6%) patients had some abnormal finding
on  echocardiography.  Potential  cardioembolic
abnormality, identified by transthoracic
echocardiography was found in 41.1% of the cases.
Stroke incidence rates are generally relatively higher in
males than females. In this study females constituted
54.9% of cases and males 44.1% of cases, the
difference may be due to small sample size. In our
study ECG was found to be abnormal in 41.1% cases.
LVH was found to be the most common abnormality in
17.6% cases on ECG which is quite comparable to a
study by Goldstein et al., [12] in which LVH was found
in 21.5% cases. Atrial fibrillation was found in 3.9% of
cases in that study compared to 4% in our study. Bundle
branch blocks i.e. LBBB and RBBB were found to be in
6% cases each as compared to 2 and 7 in that same
study. In this study most common abnormalities found
were left ventricular hypertrophy (33.3%), followed by
diastolic dysfunction (31.3%), hypokinesia/akinesia of
ventricles in 19.6% cases, valvular findings in 19.6%
cases and systolic dysfunction in 15.6% of cases.
Potential cardioembolic abnormalities were present in
42% cases as compared to a study done by N. Uma et
al,, [13] at Lady Hardinge Medical College and
Associated Smt. Sucheta Kriplani and Dr. Ram
Manohar Lohia Hospitals, New Delhi where potential
cardioembolic source was found in 27 (54%) patients.
Most common abnormalities found were left ventricular
wall hypokinesia in 13 (26%) followed by mitral
regurgitation in 9(18%) and aortic valve calcification in
(14%) patients. This difference may be due to small
sample size (51 cases) in both the studies. Zenkers et
al., [14] also reported a similar result and found a
potential cardioembolic source in 50% patients
evaluated by transthoracic echocardiography. Infarction
secondary to cerebral embolism was diagnosed in 127
(23.5%) of 540 patients in the Michael Reese Stroke
Registry [15]. Coronary artery disease, atrial
fibrillation, wvalvular heart disease, mitral annulus
calcification, and cardiomyopathy were the commonest
etiologies. Echocardiography documented a potential

embolic source in 7 patients without previously known
heart disease and clarified the cardiac pathology in
many of the patients with known heart disease. In a
study by Sandercock P et al., [16] 244 patients of
cerebral  infarction  were  studied.  Potential
cardioembolic sources were found in 31% of patients.
Gagliardi et al, [17] studied frequency of
echocardiographic abnormalities in patients with
ischemia of the carotid territory. Only 5 (18.5%) of the
27 patients with abnormal angiograms had a potential
cardiac source of emboli while 24 (47%) out of the
remaining 51 patients had a potential cardiac source
demonstrated at echocardiography. In our study the Left
ventricular ejection fraction was compared in patients
with a potential cardioembolic abnormality and those
without a potential cardio embolic abnormality.
Ejection fraction was found to be significantly lower (p
< 0.05) in the group with potential cardio embolic
abnormalities (56.06%) than the group without potential
cardio embolic abnormalities (41.14%). Low EF was a
risk factor for stroke in the multiethnic North
Manhattan (NOMASS) population cohort,
independently of age, sex and ethnicity; however, risk
of stroke was not related to severity of EF reduction
[18]. Our major finding was an increased number of
patients with abnormal T-wave, posterior fossa
bleedings, and more rhythm disturbances for ischemic
lesions, localized in the anterior fossa. Thus, from these
various observations, it has not been possible to
establish a clear correlation between the location of the
intracranial disorder and a specific ECG abnormality.
Since we did not routinely perform thoracic
echocardiography and other investigations such as
stress echocardiography, myocardial scintigraphy, and
scanning techniques for coronary artery territory,
asymptomatic coronary heart disease may have
remained undetectable.

CONCLUSION

Strokes are a major cause of morbidity and
mortality. More than 39.2% of ischemic stroke patients
have potential cardioembolic abnormalities.
Cardioembolic stroke has higher mortality and
recurrence rates. 2D echocardiography is the main stay
in diagnosing cardiac source of embolus. Many patients
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with no apparent clinical or ECG evidence of cardiac
disease can be identified with echocardiography. 2D
ECHO is recommended in every ischemic stroke patient
to find potential cardoembolic abnormalities which will

guide in the management of stroke, use of
anticoagulants and secondary prevention of stroke.
REFERENCES

1. Alter, M., Zhang, Z. X., Sobel, E., Fisher, M.,

Davanipour, Z., & Friday, G. (1986). Standardized
incidence ratios of stroke: a worldwide
review. Neuroepidemiology, 5(3), 148-158.
Sommargren, C. E. (2002). Electrocardiographic
abnormalities in patients with subarachnoid
hemorrhage. American  Journal  of  Critical
Care, 11(1), 48-56.

Catanzaro, J. N., Meraj, P. M., Zheng, S., Bloom,
G., Roethel, M., & Makaryus, A. N. (2008).
Electrocardiographic T-wave changes underlying
acute cardiac and cerebral events. The American
journal of emergency medicine, 26(6), 716-720.
Sacco, R. L., Kasner, S. E., Broderick, J. P,
Caplan, L. R., Connors, J. J., Culebras, A, ... &
Vinters, H. V. (2013). An updated definition of
stroke for the 21st century: a statement for
healthcare professionals from the American Heart
Association/American Stroke
Association. Stroke, 44(7), 2064-2089.

Sacco, R. L., Kasner, S. E., Broderick, J. P,
Caplan, L. R., Connors, J. J., Culebras, A., ... &
Vinters, H. V. (2013). An updated definition of
stroke for the 21st century: a statement for
healthcare professionals from the American Heart
Association/American Stroke
Association. Stroke, 44(7), 2064-2089.

Bamford, J., Sandercock, P., Dennis, M., Warlow,
C., Jones, L., McPherson, K. L. I. M., ... & Hughes,
T. (1988). A prospective study of acute
cerebrovascular disease in the community: the
Oxfordshire Community Stroke Project 1981-86. 1.
Methodology, demography and incident cases of
first-ever stroke. Journal of Neurology,
Neurosurgery & Psychiatry, 51(11), 1373-1380.
Bamford, J., Sandercock, P., Dennis, M., Warlow,
C., Jones, L., McPherson, K. L. I. M., ... & Hughes,
T. (1988). A prospective study of acute
cerebrovascular disease in the community: the

10.

11.

12.

13.

14.

15.
16.

17.

18.

Oxfordshire Community Stroke Project 1981-86. 1.
Methodology, demography and incident cases of
first-ever stroke. Journal of Neurology,
Neurosurgery & Psychiatry, 51(11), 1373-1380.
Kistler, J. P., Ropper, A. H., & Martin, J. B.
(1994). Cerebrovascular diseases. HPIM, 13(2),
2233-2256.

Warlow, C. P. (1988). Cerebrovascular disease.
Oxford Text book of Medicine. London: Oxford
University press; p.155-161.

Ringlestein, E. B., Koschorke, S., Holling, A.,
Thron, A., Lambertz, H., & Minale, C. (1989).
Computed tomographic patterns of proven embolic
brain infarcts. Ann Neurol, 26, 759-765.

Weir, N. U. (2008). An update on cardioembolic
stroke. Postgraduate medical journal, 84(989),
133-142.

Goldstein, D. S. (1979). The electrocardiogram in
stroke: relationship to pathophysiological type and
comparison with prior tracings. Stroke, 10(3), 253-
259.

Uma, N., Chugh, S. K., Goel, A., & Gopal, D.
(1999). Echocardiography in patients with cerebral
infarction. The Journal of the Association of
Physicians of India, 47(3), 291-293.

Zenker, G., Erbel, R., Krdmer, G., Mohr-Kahaly,
S., Drexler, M., Harnoncourt, K., & Meyer, J.
(1988). Transesophageal two-dimensional
echocardiography in young patients with cerebral
ischemic events. Stroke, 19(3), 345-348.

Registry. (2010). Stroke, 41(10), 2223-2228.
Sandercock, P. A., Warlow, C. P., Jones, L. N., &
Starkey, 1. R. (1989). Predisposing factors for
cerebral infarction: the Oxfordshire community
stroke project. British Medical Journal, 298(6666),
75-80.

Wang, D., Liu, M., Hao, Z., Tao, W., Lin, S,
Zhang, S., ... & Dong, W. (2012). Features of acute
ischemic stroke with rheumatic heart disease in a
hospitalized Chinese population. Stroke, 43(11),
2853-2857.

Gagliardi, R., Benvenuti, L., Frosini, F.,
Ammannati, F., Barletta, G. A., & Fantini, F.
(1985). Frequency  of  echocardiographic
abnormalities in patients with ischemia of the
carotid territory--a preliminary
report. Stroke, 16(1), 118-120.

© 2022 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 223



