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ABSTRACT

Objective: To determine the frequency of electrocardiographic changes in patients with acute stroke and comparing
the ischemic and hemorrhagic stroke in this perspective.

Study design: Observational.
Place and duration of study: Department of Medicine, District Headquarter, DIKhan from June 2012 to May 2013.

Patients and methods: One hundred and eighty two patients of acute stroke, who presented within 48 hours of the
onset of neurological symptoms, were included in the study. Patients who had TIA, electrolyte imbalances and brain-
stem stroke were excluded from the study.

Results: Patients with ischemic stroke were relatively older (mean age 62 + 12 years) than those with hemorrhagic
stroke (55 + 14 years). ST depression was noted in 46.65% who presented with ischemic stroke and 39% with hem-
orrhagic stroke. Characteristic T-wave inversions were seen commonly in hemorrhagic stroke 46% as compared to 21
% in Ischemic stroke. Atrial fibrillation was more frequent in ischemic stroke than in hemorrhagic stroke (34% vs. 13%
patients. Individually, other ECG abnormalities were not different in both groups.

Conclusion: Repolarization and ischemic-like electrocardiographic (ECG) changes observed during acute phase of
stroke may cause diagnostic and management dilemmas for the clinician. Ischemia-like ECG changes and arrhythmias
are frequently seen in stroke patients, even in those with no history or signs of primary heart disease, which support a
central nervous system origin of these ECG abnormalities. Further study is necessary to better define the brain-heart

interaction.
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INTRODUCTION

In epidemiological studies, stroke is defined by
clinical findings and symptoms: rapidly developed
signs of focal (or global) disturbance of cerebral func-
tion lasting more than 24 hours (unless interrupted by
surgery or death), with no apparent cause other than a
vascular origin.' Stroke is the second leading cause of
death worldwide in the adult population. Of note, stroke
is an increasing problem in developing countries, 87%
of stroke deaths occurring in low- and middle-income
countries.2%4

ECG abnormalities are present in up to 90% of
patients presenting with acute stroke.”Typical ECG
demonstrates large upright T-waves and prolonged
QT intervals. Such ECG changes are also seen in
the setting of subarachnoid hemorrhage, transient
ischemic attacks, and nonvascular cerebral lesions.>®
The ECG changes have been postulated to arise from
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subendocardial ischemia as a result of increased cen-
trally mediated catecholamine release in the setting of
hypothalamic hypoperfusion.t The underlying basis is
disordered repolarization process®. There is a relation
between these changes and sudden death in sufferers
of stroke °.

ST segment changes are seen in over 20% of
patients presenting with acute stroke and commonly
include ST segment depression', a feature more fre-
quently seen with left middle cerebral artery strokes.
11218 Dynamic ST segment changes may also be
indicative of true myocardial ischemia'®'6

ECG repolarization abnormality manifesting as
QT prolongation is seen in about 38% of stroke pa-
tients."® QT prolongation increases the vulnerable period
of the cardiac cycle for arrhythmias and sudden death.
AF is a common arrhythmia and its prevalence increas-
es with age up to 9% at age 80-89 years. Approximately
85% of the individuals with AF are between 65 and 85
years of age®. Among all ischemic strokes 17-31%
occur because of embolic complications of AF.2!22 23

Rationale of this study is to recognize elec-
trocardiographic (ECG) changes observed during
acute phase of stroke which causes diagnostic and
management dilemmas for the clinician. Ischemia-like
ECG changes and arrhythmias are frequently seen in
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stroke patients, even in those with no history or signs of
primary heart disease, which support a central nervous
system origin of these ECG abnormalities. Further study
is necessary to better define the brain-heart interaction.

Obijective of our study is to determine the frequen-
cy of various electrocardiographic changes observed
in patients with acute stroke and comparing these
changes in ischemic and hemorrhagic stroke.

PATIENTS AND METHODS

This observational study was conducted from
June 2012 to May 2013 in Department of Medicine,
District Headquarter Hospital, DIKhan. It included 182
patients with acute stroke, admitted within 48 hours of
the onset of neurological symptoms. A non-contrast
CT scan of brain was used to define the stroke type. A
12 lead ECG was recorded at the time of admission.
The first ECG was analyzed by a cardiologist who was
blinded to the clinical data.

Patients who had TIA, preexisting cardiac disease
or drug intoxication and electrolyte disturbances that
were thought to influence the QT-interval and ST/T
changes (class-1 antiarrhythmic drugs, phenothiazine,
tricyclic antidepressants, hypocalcaemia, hypokalemia,
congenital long QT-syndromes) were excluded from the
study. Stroke due to trauma, meningitis / encephalitis
were also excluded from the study.

Statististical analysis was computed using SPSS-
10 software and Chi-square test was applied to various
qualitative variables of ECG, predictive of in hospital
mortality due to stroke. While assessing the ECG abnor-
malities, pathologies like hypertension, coronary artery
disease, valvular abnormalities and cardiomyopathies
were not considered. Similarly, prestrike ECG changes
were also not taken into account.

RESULTS

Total one hundred eighty two patients were
included in this study, 106 cases (58%) with ischemic
stroke and76 (42%) with hemorrhagic stroke. Patients
with ischemic stroke were relatively older (mean age
62 + 12 years) than those with hemorrhagic stroke
(55 + 14 years). In ischemic stroke 106 patients were
included, 75(71%) were males and 31(29%) were fe-
males. The mean age in ischemic group was 62 = 12.
In hemorrhagic stroke out of 76 pts, 50(67%) were males
and 26(33%) were females. The mean age was 55 + 14
was noted in hemorrhagic stroke as shown in table-I.

ST depression was noted in 49 pts (46.65%) who
presented with ischemic stroke and 30 pts (39%) with
hemorrhagic stroke. Characteristic T-wave inversions
were seen commonly in hemorrhagic stroke 35 (46%)
as compared to 22 pts (21 %) in Ischemic stroke. Pro-
longed QT interval and was found in 49 pts (64%) of
the patients with hemorrhagic stroke and 38 (36%) with
ischemic stroke. (Table-ll). Atrial fibrillation was more
frequent in ischemic stroke than in hemorrhagic stroke
(34% vs. 13% patients as clear from Table-Il.

Most of the patients of hemorrhagic stroke had
ECG evidence of left ventricular hypertrophy. Their pro-
portion was quite large when compared with sufferers
of ischemic stroke. (69% vs. 15.51%). Bundle branch
block and premature ventricular complexes, although
less frequently detected changes, were similar in isch-
emic & hemorrhagic stroke.

In hospital mortality was higher in cases having
hemorrhagic stroke 15 out of 76 pts(20.5%) as com-
pared to ischemic stroke 6/106 (6.5%) giving on overall
mortality figure of 27%. Median stay in the hospital was
6.0 days. (Table III).

Table 1: Demographic Data of Stroke patients

Stroke type No of pts (182) Mean age (Yrs) Male Female
Ischemic stroke 106(58%) 62+12 75(71%) 31(29%)
Hemorrhagic stroke 76(42%) 55+14 50(67%) 26(33%)

Table 2: Comparison of ECG changes in Stroke
e Premature
Stroke type No: of pa- | ST D_epres- _ T wave Atrlal_flbrll- QT pr_olon- ventricular LVH
tients sion inversion lation gation .
contraction
'Ss‘tfgﬁg”'c 106(58%) | 49(46.6%) | 22(21%) 36(34%) 38(36%) 5(5%) 16(15%)
it':esr?r‘;rlzgag' 76 (42%) | 30(39%) 35(46%) 10(13%) 49(64%) 2(2%) 52(69%)
Table 3: Hospital mortality in stroke patients
Stroke type No of pts: 182 Hospital mortality Overall mortality
Ischemic stroke 106 6 (6.5%) 27%
Hemorrhagic stroke 76 15 (20.5%)
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DISCUSSION

In our study the most common ECG stroke
related abnormalities were ST depression, T wave in-
version and prolonged QTc interval found respectively
in 46.6%,21%,and 36% of ischemic stroke patients and
39%,46% and 64% of hemorrhagic stroke patients.

The frequency of ischemic change given in our
study (46.6%) is close to the result calculated by Gold-
stein (35%)%" and Bozloucly (37.9%)%. ST-depression
observed more frequently in sufferers of ischemic
stroke than hemorrhagic stroke (46.6% vs 39%), which
also seen in other study®®. The high frequency of ECG
abnormalities in our study population is in line with the
frequency reported in the literature.3'%2%34 According
to the results of these studies, the ischemia-like ECG
abnormalities and QT interval prolongation can occur
in more than 50% of the patients with ischemic or hem-
orrhagic stroke. In an early study of 150 patients with
acute stroke, Golstein®” detected QT prolongation in
45%, ischemic changes in 39%, and arrhythmias in 27%
of their patients. In a study on patients with ischemic
stroke but without history of primary heart disease,
Dogan et al.® found ischemia-like ECG changes in
65% of patients, QTc interval prolongation in 26%, and
arrhythmias in 44% of them. In the study of Lindgren et
al., transient ST-T changes were found in 54% of patients
with ischemic stroke with no primary heart disease.
Prominent U-wave, QT interval prolongation, and ar-
rhythmia were observed in 17%, 13%, and 4% of them,
respectively. Compared with our study, however, that
study included only 24 patients with cerebral infarction.

Results of our study are similar to study done by
Akbar et al, in which ST depression, T wave inversion
and repolarization abnormalities ( QT prolongation)
were commonly observed in patients with stroke. A total
of 200 patients were included in this study, patients with
ischemic stroke were relatively older. LVH was common
manifestation of hemorrhagic stroke in our and that
study as well.

Results of our study are similar to study conduct-
ed by B. FURE et al®é, in that study the most frequent
ECG changes were: prolonged QTc 36.0%, ST depres-
sion 24.5%, atrial fibrillation 19.9% and T wave inversion
17.8%. Our study demonstrates a frequency of 34% for
atrial fibrillation detected in patients with stroke. This
correlates with the results given by Bozluoclay, who
detected the same ECG variable in19.5% sufferers of
ischemic stroke®.

CONCLUSION

Repolarization and ischemic-like electrocardio-
graphic (ECG) changes observed during acute phase
of stroke may cause diagnostic and management
dilemmas for the clinician. Ischemia-like ECG changes
and arrhythmias are frequently seen in stroke patients,
even in those with no history or signs of primary heart

disease, which support a central nervous system origin
of these ECG abnormalities.Sufferers of acute stroke
should receive continuous ECG monitoring for detection
of these changes.
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