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INTRODUCTION
Cardiac abnormalities are diverse and common with neurological 
injuries. Many pathways are involved in the heart and brain interaction 
in humans and animals [1]. First Electrocardiographic changes 
associated with subarachnoid haemorrhage was found to be 
abnormalities in T waves, prolonged QTc intervals was published 
in1947 [2,3]. Many patients with acute stroke have abnormal ECG 
changes that are seen immediately after an attack. So, in patients with 
acute stroke ECG can mimic that of myocardial ischemia. 
Supraventricular tachyarrhythmias are found to be increasingly 
associated with Right MCA strokes, whereas new onset Atrial 
Fibrillation with Left parieto insular stroke [4,5]. Along with ECG 
changes Echocardiogram revealing systolic dysfunction after SAH has 
been described [6,7]. Echocardiography provides clues to identify the 
patients at high risk for transient ischemic attack and stroke.

AIMS AND OBJECTIVES 
1]  To study the frequency of electrocardiogram changes with 

cerebrovascular accidents. 
2]  To determine the variation in ECG manifestations 
3]  To study the association of ECG changes with electrolytes 

abnormalities

METHODOLOGY
This was a cross sectional observational study conducted in 100 
patients who were admitted with acute cerebrovascular accidents in , 
Kanyakumari Government medical college 2020 to 2021 over a period 
1 year after satisfying inclusion and exclusion criteria. Patients aged 
above 18 years and CT Documented cases of acute cerebrovascular 
accidents admitted within 24 hours were included .Patients aged below 
18 years ,with previous cerebrovascular accident , with underlying 
heart diseases ,Stroke due to trauma, previously diagnosed with 
electrolyte abnormalities ,Stroke due to dissecting aortic aneurysm, 
patient with hepatic or renal diseases, patients in whom admission to 
the hospital was delayed for more than 24 hours after the appearance of 
acute stroke were excluded. Details of demography, clinical 
presentation, comorbidities like hypertension, diabetes mellitus, 
alcohol, smoking, Ischemic heart disease (IHD), rheumatic heart 
disease, liver disease, kidney disease were obtained. Detailed 
neurological examination and cardiovascular examination for all the 
cases. 

RESULTS

The number of patients selected for this study was 100 after satisfying 
the inclusion criteria, of which males were 67 [67%] and females 33 
[33%].Mean age of the patient in this study is 58.2, with minimum age 
of the patient is 41, maximum age is 75. Patients in the age group more 
than 60 years were about 41%, followed by 35% in the age group 
between 51 to 60 years and 24% were below 50 years. Out of 67 male 
patients in our study, about 32 patients were smokers (48%) and 44 
patients were alcoholic (66%). None of the female patients were 
smokers or alcoholic .80 % of cerebral hemorrhage patients , 63% of 
cerebral infarct patients and 88% of patients with subarachnoid 
hemorrhage had ECG changes.Overall 71% of patients with stroke had 
some form of ECG changes.(Table-1). Out of 57 patients with cerebral 
infarct,12 had rhythm disturbances which accounts for 21 % with 11 
having sinus tachycardia and 1 having sinus bradycardia. In patients 
with cerebral hemorrhage, 7 had sinus tachycardia and 9 had sinus 
bradycardia. 5 patients with subarachnoid hemorrhage had sinus 
tachycardia [63%].Out of 57 patients with cerebral infarct, 23 [40%] 
had ST segment changes, of which 7% had ST segment elevation and 
33% had ST segment depression. ST elevation was found in 49% and 
ST depression was found in 9% of patients with cerebral hemorrhage. 
50% of patients with SAH had ST segment changes. 32% of patients 
with cerebral infarct, 46% of patients with cerebral hemorrhage, 25% 
with SAH had T wave changes. About 23 % with cerebral infarct, 46 % 
with cerebral hemorrhage, 37% with SAH had QTc prolongation. Q 
waves are seen in 9 % patients with cerebral infarct. Patients with 
hemorrhage did not have any Q wave abnormalities. None of the 
patients in the study group had abnormal U waves or electrolyte 
abnormalities. So, changes in the ECG are due to cerebrovascular 
lesions rather than electrolyte abnormalities. In our study 23 patients 
had sinus tachycardia, 10 had sinus bradycardia,24 had ST elevation, 
23 had ST depression, 36 had T wave changes,32 had QTc 
prolongation and 5 had Q waves.(Table :2)

Table 1 : Cases with ECG changes
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Diagnosis Total Cases Cases with ECG 
Changes

Percentage with 
Changes

Cerebral Infarct 57 36 63
Cerebral 
hemorrhage

35 28 80

Subarachnoid 
hemorrhage

8 7 88

Total cases 100 71 71
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Table 2 :  Distribution of ECG changes according to  pathology

Table 3 : Specific ECG changes according to location of lesion

DISCUSSION
Out of 100 patients in our study, 67 patients were male and remaining 33 
were female. Majority of patients in our study were above the age of 60 
years (41%) which was followed by 51-60 years age group of (35%). 
This is similar to the study conducted by Rambabu MV et al [8]
In our study, about 57 % of the cases were ischemic type and 43 % were of 
haemorrhagic type. This is comparable to the study by Banerjee et al 
done in Kolkata which shows 68% of ischemic strokes and 32% of 
haemorrhagic stroke [9]. In another study by Dalal et al, done in Mumbai, 
it shows 80.2% cases of ischemic strokes and hemorrhagic strokes 
contributes about 17.7% of cases.In our study, about 71% of the patients 
with stroke had ECG changes while remaining 29 % of stroke patients 
had normal ECG pattern. This is similar to the study by Liu Q et al, where 
304 patients studied, of which 67.1% had ECG changes [10]. In our study 
most common ECG abnormality in stroke patients was QT prolongation 
which accounts for about 32%.In a study conducted by McDermott MM 
et al, 29% of the patients had ST segment depression [11]. This is similar 
to our study, where 47 % of cases had ST segment changes with 24% 
having ST segment elevation and 23% having ST segment 
depression.Togha M et al and authors found that the T wave abnormality 
was present in about 39.9%. This was similar to ndings in our study 
where T wave abnormality contributes about 36% [12].In our study 
about 32% of patient had QTc prolongation of which 23% were cerebral 
infarct patients, 46% were cerebral hemorrhage, 37% were subarachnoid 
hemorrhage. About 50% of QTC prolongation was found in hemorrhage 
which was reported by study done by Arruda and Lacerda [13], Keller 
and Williams [14] in stroke patients. A study done by Yamour et al using 
the computerized tomographic scan [15] revealed frontal lobe 
haemorrhages were associated especially with QT interval (QTc) 
prolongation and T waves. In our study Q waves are seen in about 9 % of 
patients with cerebral infarct. This is similar to the study by Chou et and 
manning et al [16]. Patients with hemorrhage does not have any Q wave 
abnormalities.The most common ECG abnormality in stroke patient is 
QTC prolongation [32%] followed by ST elevation [24%] and ST 
depression [23%]. This is comparable to the study done by Goldstien 
which shows QT prolongation (45%) was the common abnormality [17]. 
There is another study conducted by Devarapu in which also common 
ECG abnormality is QTC prolongation [18]. The major limitations of 
this study include single centre study, small sample size and lack of 
control groups.

CONCLUSION
ECG abnormalities are commonly found in patients with stroke . Of all 
stroke patients ECG abnormalities are more common in patients with 
cerebral hemorrhage than infarct. QTc prolongation was the common 
nding in patients of stroke followed by ST segment elevation. 

Other disturbances seen in the stroke patients were rhythm 
disturbances, T wave changes, Q wave abnormalities. These ECG 
changes should be analysed with care to rule out any coexisting cardiac 
disorders. If any, should be treated promptly. ECHO should be done in 
these patients to assess the LV funtion, if any abnormalities present 
treat early. It prevent the further attacks. 

REFERENCES
[1]  Vinod Kumar Kandala, Jagadeesh Kumar Vadaparthi. Study of incidence and pattern of 

ECG changes in cerebrovascular accidents. International Journal of Contemporary 
Medicine Surgery and Radiology. 2018;3(1):107-109. 

[2] By bee KA, Kara T, Prasad A, et al. Systematic review: transient left ventricular apical 
ballooning: a syndrome that mimics ST segment elevation myocardial infarction. Ann 
Intern Med. 2004; 14(1):858-859. 

[3]  Wittstein IS, Thiemann DR, Lima JA, et al. Neurohumoral features of myocardial 
stunning due to sudden emotional stress. N Engl J Med. 2005 35(2):539 

[4]  Levy A. Further remarks on ventricular extra systoles and brillation under chloroform. 
Heart 1919;7(2):105,53. 

[5]  Lane RD, Wallace JD, Petrosky PP, et al: Supra ventricular tachycardia in patients with 
right hemisphere strokes. Stroke 1992;23(4):362.

[6]  Davies KR, Gelb AW, Manninen PH, Boughner DR, Bisnaire D. Cardiac function in 
aneurysmal SAH – A study of electrocardiographic and echocardiographic 
abnormalities. British Journal of Anesthesia 1991 Jul; 67(1): 58-63. 

[7]  Sakka SG, Haettemann E, Reinhart K. Acute left ventricular dysfunction and SAH. J. 
Neurosurg. Anesthesiol 1999 Jul; 11(3): 209-13.

[8]  Rambabu MV et al. Int J Adv Med. 2018 Oct;5(5):1284-1289 
[9]  Banerjee TK, Mukherjee CS, Sarkhel A. Stroke in the urban population of Calcutta- an 

epidemiological study. Neuroepidemiology. 2001;20:201-7.
[10]  Liu Q, Ding Y, Yan P, Zhang JH, Lei H. Electrocardiographic abnormalities in patients 

with intracerebral hemorrhage. Acta Neurochir Suppl. 2011;111:353-6 
 [11]  McDermott MM, Lefevre F, Arron M, Martin GJ, Biller J. ST segment depression 

detected by continuous electrocardiography in patients with acute ischemic stroke or 
transient ischemic attack. Stroke. 1994;25(9):1820-4. 

[12]  Togha M, Sharifpour A, Ashraf H, Moghadam M, Sahraian MA. Electrocardiographic 
abnormalities in acute cerebrovascular events in patients with/without cardiovascular 
disease. Ann Indian Acad Neurol. 2013;16(1):66-71 [13] Arrudoand Lacerda. ECG 
ndings in acute cerebrovascular hemorrhage-Arq neuropsychiatry 1992;50(3):269-74. 

[14]  Kellerand Williams. Cardiac dysarrhythmias associated with CNS dysfunction; Journal 
of Neuroscience 1993;25(3)49-55. 

[15]  Yamour BJ, Sridharan MR, Rice JF. Electrocardiographic changes in cerebro vascular 
hemorrhage. Am Heart J 1980;99(4):294. 

[16]  Chou TC; ECG changes in intracranial hemorrhage. J. Electrocardiology2;193, 1969 
[17]  Goldstein DS. The electrocardiogram in stroke: relationship to pathophysiological type 

and comparison with prior tracings. Stroke. 1979;10(3):253-9. 
[18]  Devarapu C, Lokesh S. A prospective study of electrocardiographic and 

echocardiographic changes in patients with cerebrovascular accidents. Int J Adv Med 
2018;5:891-4

Volume - 14 | Issue - 01 | January - 2024 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

ECG changes Cerebral 
infarct

Cerebral 
hemorrhage

Subarachnoid 
hemorrhage

Total

Sinus tachycardia 11 7 5 23
Sinus bradycardia 1 9 0 10
ST elevation 4 17 3 24
ST depression 19 3 1 23
Tall T wave 5 13 2 20
T wave inversion 13 3 0 16
Q wave 5 0 0 5
QTC Prolongation 13 16 3 32

Cerebral Lesion Rhythm 
disturbances

ST segment 
changes

T wave 
changes

QTc 
prolongation

Basal Ganglia 2 [100%] 2 [100%] 2 [100%] 2 [100%]
Thalamus 4 [36%] 2 [18%] 4 [36%] 4 [36%]
Capsuloganglion 14 [25%] 33 [58%] 22 [39%] 15 [26%]
Frontal 5 [62%] 0 2 [25%] 5 [62%]
Temporo- Parietal 2 [17%] 6 [50%] 4 [33%] 3 [25%]
Occipital 1[50%] 0 0 0


