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Abstract:  
Background: Cerebrovascular accidents (CVA) or strokes are the most common life-
threatening disorder. It is the third leading cause of death in developed countries after 
cardiovascular diseases and cancer. Many studies have shown CVA association with ECG 
changes and wall motion abnormalities in 2D Echo. Hence, the current study was undertaken 
to know the ECG and 2D echo changes (wall motion abnormalities) in different types of 
CVA's and to know whether such changes have any prognostic significance with the diseases.  
Aim: To study the different patterns in ECG and Echocardiographic changes in the case of 
cerebrovascular accidents and its correlation with the outcome of the patients.  
Materials and Methods: This prospective cross sectional observation was done in 100 CVA 
patients admitted in MICU/General wards between March 2021 to September 2022 in the 
Department of General Medicine in Government Medical College Kadapa. ECG and 2D 
ECHO were done and results were analyzed with reference to age, sex and risk factors, and 
clinical examination.  
Results: The percentage of normal ECGs in patients who survived Stroke is 31.5% (24 out of 
76), while 25% (6 out of 24) succumbed to death, 68.4% (52 out of 76) of stroke survivors 
had abnormal ECG. In comparison, 75% (18 out of 24) of patients who died of Stroke had 
abnormal ECG (p>0.5) and is statistically insignificant. Among stroke survivors, 57.8% (44 
out of 76) had normal 2D echo findings. In comparison, 42.1% (32 out of 76) had abnormal 
2D echo study, while among patients died due to Stroke had 91.6% (22 out of 24) abnormal 
2D echo finding, wherein only 9.09% (2 out of 24) patients had normal echo findings, so the 
mortality in abnormal 2D Echo was observed as high and was statistically significant 
(p<0.01) The study emphasizes that most CVA patients have abnormalities in ECG and 2D 
ECHO.  
Conclusions: This study revealed patients with abnormal 2DECHO are associated with poor 
prognosis. This study revealed no statistically significant association between ECG and 
prognosis in CVA patients. 
Keywords: Cerebrovascular Accidents, 2D Echo, Electrocardiographs. 
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Introduction 

Cerebrovascular accidents (CVA) or 
strokes are the most common life 
threatening disorder. It is the third leading 
cause of death in developed countries after 
cardiovascular diseases and cancer. 
Cerebral infarction is responsible for about 
80% of all first-ever in lifetime strokes, 
accounting for Primary intra cerebral 
haemorrhage (PICH) for 10% and sub 
arachnoid haemorrhage (SAH) for 5%. 
The incidence of Stroke worldwide is 178 
per 1,00,000 population in various parts. In 
Western countries, the overall prevalence 
rate is 792 per 1lakh of a population. CVA 
is capable of causing crippling morbidity 
in young as well as in elderly individuals. 
[1]  

They also have remarkable social, 
psychological, and economic implications. 
Because of its wide prevalence and high 
cost in economic terms and human 
disability, cerebrovascular accidents 
(CVA's) has evoked much interest in the 
medical fraternity. Many studies have 
shown CVA association with ECG 
changes and wall motion abnormalities in 
2D Echo. The changes of ECG in strokes 
were reported in many studies. (Bayerrs et, 
1947; Burch et al., 1954; Dimant J et al., 
1987). [2,3,4] Changes in ECG following 
Stroke were T-wave, U-wave, ST-segment 
changes, QT- interval, and various 
arrhythmias; these ECG changes may 
show resemblance to those of myocardial 
ischemia or sometimes a myocardial 
infarction.  
Earlier it was thought that CVAs are 
preceded by changes in cardiac, but Burch 
et al. (1956) disproved this view and found 
ECG changes in young patients with CVA 
in whom others cause, like Ischemic heart 
disease for ECG changes, could not be 
seen.  
Along with the ECG changes, many 
studies have shown wall motion 

abnormalities in 2D Echo following a 
stroke, especially with subarachnoid 
hemorrhages (Davies K et al, 1991; Sakka 
SH et al. 1998). [5,6] Hence, the current 
study was undertaken to know the ECG 
and 2D echo changes (wall motion 
abnormalities) in different types of CVA's 
and to know whether such changes have 
any prognostic significance with the 
diseases.  
Aim: To study the different patterns in 
ECG and Echocardiographic changes in 
the case of cerebrovascular accidents and 
its correlation with the outcome of the 
patients. 
Objectives: Primary Objective: -To 
evaluate ECG and Echo changes in 
cerebrovascular accidents. 
Secondary Objective:- To correlate the 
ECG and Echo changes with the type of 
strokes and outcome. 
Materials and Methods: This prospective 
cross sectional observation was done in 
100 CVA patients admitted in 
MICU/General wards between March 
2021 to September 2022 in the Department 
of General Medicine in Government 
Medical College Kadapa. 
Inclusion Criteria: Cases of CVA (CT 
scan proved) who were admitted within 72 
hours after the stroke onset were selected 
for the present study. Patients who were 
admitted beyond 72 hours after onset of 
Stroke were excluded as the incidence of 
ECG changes beyond this period was 
found to be infrequent.  
Exclusion Criteria: Any Traumatic cases 
producing neurological deficits, Infectious 
cause producing a stroke, Neoplastic cases 
producing a stroke, CVA cases with 
known underlying heart diseases, which 
may produce ECG and echocardiographic 
changes 
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Criteria for diagnosis: A Temporal profile 
of clinical syndrome, Clinical 
examination, CT scan imaging of the 
brain, A 12 lead ECG and 2D Echo were 
done within 24 hrs of admission. All the 
patients were subjected to investigations: 
Complete blood picture Erythrocyte 
sedimentation rate (ESR) Renal function 
test (RFT) Serum electrolytes Lipid 
profile. 
Follow-up was done to know their 
prognosis under two categories: Live or 
Dead. The Results were analyzed with 
reference to age, sex and risk factors, and 
clinical examination. Ethical clearance: 
Before collection of data, all subjects were 
briefed about the purpose of the study and 
written informed consent was obtained.  
All investigations were done free of cost 
and no financial burden imposed on the 

patient. Ethical clearance was obtained 
from the institutional ethics committee. 
Statistical analysis: All the data was 
initially entered into Microsoft Excel, and 
later these spreadsheets were used for 
analysis. Statistical analysis was done by 
using S.P.S.S. version 20.0. Descriptive 
statistics were calculated as frequency, 
percentage, mean and standard deviation. 
Descriptive data were represented using 
various tables, graphs, diagrams. For all 
the statistical tests of significance, a p-
value of <0.05 was considered to reject the 
null hypothesis.  
For categorical nominal variables, the Chi-
square test was done to test the association 
between the variables.  
Results

  
Table 1: Comparison of ECG Findings in Various Studies 

ECG findings Gold-
stein al 

Chan-
drababu et 
al. [11] 
(2018) 

Tomar et 
al. [12] 
(2014) 

Present study 
Ischemic 
(n=66) 

Hemor-
rhage 
(n=34) 

Total 
(n=100) 

QTc 17 (32%) 50% 41% 24(36.3%) 14(41.1%) 38% 
T Wave Inver-
sion 

8(15%) 32% 30% 20 (30.3%) 10 (30.3%) 30% 

ST Segment 
Depression 

7 (13%) 36% 39% 20(30.3%) 18 (52.9%) 38% 

U wave 42 (28%) 31% 53% 34 (51.5%) 18 (47%) 50% 
Tachycardia 1 (2%)  41% 21 (32%) 14 (41%) 35% 
Bradycardia 4(8%)  2% 3(4.5) 4(11.0%) 7% 
 

Table 2: Comparison of Mortality Related To ECG Changes in Various Studies 
Type of 
ECG 
changes 

Chandrababu 
et al. [11] 
(2018) 

Tomar et al. [12] (2014) Present study 
Is-chemic 
(68) 

Haemorrhagic 
(32) 

Ischemic 
(66) 

Haemorrhagic 
(44) 

QTc pro-
longation 

13(72.2%) 4(44.4%) 6(46.15%) 6(60%) 4(28.5%) 

T wave in-
version 

6(33.3%) 4(44.4%) 3(23.0%) 4(40%) 3(21.4%) 

ST changes 8(44.4%) 2(22.2%) 3(23.0%) 2(20%) 8(57.1%) 
U waves 5(27.7%) 4(44.4%) 5(38.6%) 4 (40%) 5(35.7%) 
 

 
 
 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Manohar et al.                               International Journal of Pharmaceutical and Clinical Research 
2332 

Table 3: Comparison of 2d Echo Findings in Various Studies 
2D Echo Findings Gagliardi 

et al (%) 
Uma et al. (%) 
[14] 

Tomar 
et al 

Present study 
(%) 

LV dysfunction 22.00 26.00 23.5 30.3 
LA thrombus -- --  1 .5 
Mitral valve abnormality -- 30.00 20.5 21 .20 
Aortic valve abnormality 18.50 20.00 4.4 9.09 
 

Table 4: Comparison of 2d Echo Changes in Hemorrhagic Stroke 
2D ECHO changes Tomar et al.(2014) [12] Present study 
LV dysfunction 56.25% 61.17% 
LA/Apical thrombus 0.00% 0.00% 
Mitral valve abnormality 0.00% 17.6% 
Aortic valve abnormality 0.00% 11.76% 
 
The percentage of normal ECGs in 
patients who survived Stroke is 31.5% (24 
out of 76), while 25% (6 out of 24) 
succumbed to death, 68.4% (52 out of 76) 
of stroke survivors had abnormal ECG. In 
comparison, 5% (18 out of 24) of patients 
who died of Stroke had abnormal ECG 
(p>0.5) and is statistically insignificant. 

Discussion:  
In the present study, the most common 
stroke-associated ECG abnormalities were 
U-wave abnormalities, ST depression, 
prolonged QTc interval, and" T "waves 
inversion found respectively in 50%, 38%, 
38% and 30% of the stroke patients. It was 
also observed that other ECG changes 
comprising pathologic Q-wave and ST-
segment elevation might also occur in 
stroke patients, thereby mimicking an 
acute myocardial injury.  
The high frequency of ECG abnormalities 
in our study population is comparable to 
the frequency reported in the literature.  
According to the results of these studies, 
the ischemia-like ECG abnormalities and 
QT interval prolongation can occur in 
more than 90% of the patients with 
ischemic or hemorrhagic Stroke, and this 
rate will decrease by 8–40% if patients 
with a history of known cardiac disease 
and treatment by cardiac drugs are 
excluded. In an early study of 150 patients 
with acute Stroke, [7] Goldstein detected 

QT prolongation in about 45%, ischemic 
changes in 39%, arrhythmias in 27%, and 
U-waves in 28% of their patients.  
In a study on patients with ischemic Stroke 
but without a history of primary heart 
disease, Dogan et al. [8] found ischemia-
like ECG changes in about 65% of 
patients, QTc interval prolongation in 
26%, and arrhythmias in 44% of them. In 
the study of Lindgren et al. [9] transient 
ST-T changes were found in 54% of 
patients with ischemic Stroke with no 
primary cardiac disease.  
Prominent U-wave, QT interval 
prolongation, and arrhythmia were 
observed in 17%, 13%, and 4% of them, 
respectively. On the other hand, in the 
study of McDermott et al., [10] ST-
segment depression was noted in only 8% 
of the selected patients without any prior 
history of coronary heart disease, whereas 
it was observed in 60% of the patients. 
However, the number of study patients 
was also limited to 51 cases.  
Among stroke survivors, 57.8% (44 out of 
76) had normal 2D echo findings. In 
comparison, 42.1% (32 out of 76) had 
abnormal 2D echo study, while among 
patients died due to Stroke had 91.6% (22 
out of 24) abnormal 2D echo finding, 
wherein only 9.09% (2 out of 24) patients 
had normal echo findings, so the mortality 
in abnormal 2D Echo was observed as 
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high and was statistically significant 
(p<0.01) 

Conclusion 
ST-segment depression, QTc prolongation, 
and U waves are the common ECG 
abnormalities in patients with hemorrhagic 
strokes. QTc prolongation and U-waves 
are the common ECG abnormality in 
patients with ischemic Stroke. Left 
ventricular dysfunction is the most 
common 2D echo-cardiographic 
abnormality observed in these stroke 
patients. ECG abnormalities in stroke 
patients do not have any prognostic 
significance. Left ventricular dysfunction 
has prognostic significance in predicting 
mortality in CVA. 
References 
1. Dalal PM. Cerebrovascular disorders. 

API Textbook of Medicine, 7th Edi-
tion: 796-809. 

2. Byer E, Ashman R, Toth LA. Electro-
cardiograms with large upright T- 
waves and long QT intervals. Ameri-
can Heart Journal; 1947; 33: 796-806. 

3. Baruch GE, Meyers R, Abildskov JA. 
A new electrocardiographic pattern ob-
served in cerebrovascular accidents. 
Circulation 1954; 9: 719- 723. 

4. Dimant J, Grob D. Electrocardiograph-
ic changes and myocardial damage in 
patients with acute CVA. Stroke. 1977; 
8:448-455. 

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

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

7. Goldstein DS. The electrocardiogram 
in stroke: Relationship to pathophysio-
logical type and comparison with prior 
tracings. Stroke 1979; 10: 3. 

8. Dogan, E. Tunc, M. Ozturk, M. Ker-
man, G. Akhan Electrocardiographic 
changes in patients with ischaemic 
stroke and their prognostic importance 
, International Journal of Clinical Prac-
tice Volume 58, Issue 5 p. 436-440 

9. Electrocardiographic changes in stroke 
patients without primary heart disease 
A. Lindgren, B. Wohlfart, O. Pahlm, 
B. B. Johansson First published: March 
1994 https://doi.org/10.1111/j.1475-
097X.1994.tb00508.x 

10. Quinn J, McDermott D. Electrocardio-
gram findings in emergency depart-
ment patients with syncope. Acad 
Emerg Med. 2011 Jul; 18(7):714-8. 
doi: 10.1111/j.1553-2712.2011. 01120. 
x. PMID: 21762234. 

11. Devarapu Chandrababu, Lokesh S. A 
prospective study of electrocardio-
graphic and echocardiographic changes 
in patients with cerebrovascular acci-
dents. Int J Adv Med 2018; 5:891-4. 

12. Tomar, Praveen & Ramteke, Satish & 
Singh, Ravita & Ramteke, Sharmila. 
(2014). Study of ECG and echocardio-
graphic abnormalities in stroke patients 
and its prognostic significance. Journal 
of Evolution of Medical and Dental 
Sciences. 3. 2693-2698. 10.14260/jem 
ds/2014/2194. 

13. Gagliadia et al. Frequency of echocar-
diographic Gagliadia et al. Frequency 
of in abnormalities in patient with is-
chemia of territory- A preliminary re-
port. Stroke 1985; 16 (1):118-121 

14. Uma N, Chugh SK, Goel A, Gopal D. 
Echocardiography in patients with cer-
ebral infarction. J Ass Physicians In-
dia. 1999; 47(3):291-3. 

 


