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Abstract:

Background: When it comes to identifying an acute myocardial infarction, ECG is both sensitive and specific.
For a prompt evaluation of the effectiveness of reperfusion treatment in acute ST- elevation myocardial
infarction (STEMI), simple and quick assessments are required. Although successful recanalization of the
epicardial vessel is a prerequisite, micro vascular flow is the factor that most closely predicts the outcome. ST
segment changes, which reflect myocardial rather than epicardial flow, provide prognostic information beyond
that offered by a coronary angiogram alone. It has been demonstrated that failure to resolve ST segment
alterations after thrombolysis is a predictor of a worse long-term result in comparison to the cohort with
resolution. There hasn't been a lot of research on using ECG to gauge the state of LV function or ST segment
changes following thrombolytic therapy for AMI. We thus conducted this study to evaluate the ECG changes in
AMI patients treated with thrombolytic therapy at a tertiary care centre in eastern Gujarat.

Methodology: This was a retrospective, descriptive, cross-sectional study at a tertiary care medical college and
hospital in Eastern Gujarat. A baseline conventional 12 lead ECG was performed on admission and at 1 hr, 3 hr,
6 hr and 12 hr following thrombolysis and in between if the patient showed arrhythmias. Data was collected for
each patient using hospital records. Demographic and clinical data was collected in a pre-structured proforma.
All the data was tabulated in Microsoft Excel and Statistical analysis was done using SPSS program
(version20).

Results: Majority were from the age group of 51 to 70 years with 38 cases (38%). There were 68% males. We
observed that the most common cases were from inferior wall M1 with 42 cases (42%), Inferoposterior wall M.I.
with 26 cases (26%). Out of 42 patients with Inferior wall MI, we observed that 26 patients had >50%
regression at 1 hour. Out of 26 patients with Infero-posterior wall MI 9 patients had >50% regression in 1 hours.
Antereoseptal wall M.I. there were 16 cases with Antereoseptal wall M.I. 7 patients had >50% regression in 1
hour post SK ECG.

Conclusion: Premature recording of the ST segment and T wave after acute myocardial infarction is a sensitive,
reasonably specific, and easily recognizable ECG manifestation. Also, reperfusion is associated with accelerated
evolution and deepening of the T waves following acute myocardial infarction. So, efforts to improve the
delivery of thrombolytic therapy in the emergency department should include a focus on electrocardiographic
interpretation skills.

Keywords: ECG Changes, Myocardial Infarction (M), Post Thrombolysis, reperfusion, Regression.

INTRODUCTION:

Herrick coined the phrase "Coronary Thrombosis" in 1912.™ The prevalence and significance of thrombosis in
acute myocardial infarction have been disputed since this initial description. Patients with symptomatic
atherosclerotic heart disease had their future prognosis predicted by electrocardiographic abnormalities of which
6882 patients with symptomatic atherosclerotic heart disease were reported by Block et al in 1952.
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One of the most typical medical diagnoses for individuals admittedto hospitals is acute myocardial infarction
(AMI). More than half of AMI-related deaths occur before the patient reaches the hospital, according to the
early (30-day) mortality rate from the condition. Although the death rate for AMI has decreased by 30% since
admittance, over the past 20 years, one in every 25 patients who survive the initial hospitalization still passes
away in the first year after the AMI. Patients who are elderly (over 75) have much lower survival rates. !

Since it enables differentiation between patients who present with ST-segment elevation and those who present
without ST-segment elevation, the 12-lead ECG is at the centre of the decision process for care. To differentiate
between unstable angina and non-ST segment MI (NSTEMI) and to gauge the severity of an ST-segment
elevation MI (STEMI), serum cardiac bio-markers are acquired."

An apparent precipitating event, such as strenuous activity, emotional stress, or a medical or surgical condition,
appears to have occurred in half of the patients prior to acute myocardial infarction. According to circadian
variation, clusters might be noticed in the morning shortly after waking up. This could be as a result of an
increase in sympathetic tone and a higher propensity for thrombosis between the hours of 6:00am and
12:00pm.®! The most frequent presenting complaint is pain. It is frequently described as being weighty,
squeezing, and crushing. It affects the epigastrium and/or the middle of the chest, and occasionally it extends to
the arms. The abdomen, back, lower jaw, and neck are less often exposed radiation regions. Sudden dyspnea,
unconsciousness, extreme weakness, arrhythmia, peripheral embolisation, etc. are examples of unusual
presentations.®

ECG Changes

When it comes to identifying an acute myocardial infarction, ECG is both sensitive and specific. The ECG has a
specificity of 91% and a sensitivity of 46% in patients with ischemic type pain and ST elevation.["? According to
electrocardiography, the progression of myocardial infarction can be classified into three main phases.

1) The initial period of hyper acute damage.

2) The acute phase at its peak.

3) The stage of chronic stabilization.

The early phase of hyper acute damage: Acute injury block, slope elevation of the ST segment, and an increase
in T wave magnitude are its defining features.

Acute Injury Block is characterized by a delay in conduction and a delay in the depolarization process via the
wounded area.

Characteristics of the acute phase myocardial infarction when it has fully developed:
1) Pathological Q waves or the QS complex

2) ST segment with elevation.

3) AT wave with a symmetrical inverted arrowhead.

The R wave may be somewhat low and not as tall as in the pre-infarction tracing, and the QRS complex may
show a pathological Q wave as a component of a QR complex in the chronic stable phase of acute myocardial
infarction. The t wave may become vertical as the ST section becoming isoelectric.!

For a prompt evaluation of the effectiveness of reperfusion treatment in acute ST- elevation myocardial
infarction (STEMI), simple and quick assessments are required. Although successful recanalization of the
epicardial vessel is a prerequisite, micro vascular flow is the factor that most closely predicts the outcome. ST
segment changes, which reflect myocardial rather than epicardial flow, provide prognostic information beyond
that offered by a coronary angiogram alone. The degree of ST resolution and subsequent mortality has been
associated in a remarkable number of researches.® 1*

It has been demonstrated that failure to resolve ST segment alterations after thrombolysis is a predictor of a
worse long-term result in comparison to the cohort with resolution. Successful perfusion is more accurately
predicted by this study than unsuccessful reperfusion. Numerous ECG indices for successful or unsuccessful
reperfusion have been shown in investigations.™ These included the greatest pre to post thrombolysis ST
segment elevation ratio, the post to pre thrombolysis ST segment elevation sums that are equal to or less than
0.5, and the 25% reduction in ST segment elevation observed in the "worst lead" on the 60 to 180 minute after-
thrombolytic ECG. Regardless of the magnitude of the infarct, all of these measures have been regarded as
having reasonable sensitivity and specificity.***® Continuous ST segment monitoring, particularly when the
initial ST segment elevation is greater than 4mms, has also been demonstrated to have a good prognostic value
for non-reperfusion in the GUSTO-I research.”
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R wave amplitude and the existence and depth of Q waves in infarct leads have received the most attention in
analyses of the ECG progression of an infarction pattern following thrombolysis. Anderson also provided
information on the nQ in the SK and control groups.'™This figure grew from 1.8 at the time of hospital
admission to 3.6 the day following myocardial infarction, and then just slightly more to 3.8 by day 10 in the
control group. However, in the SK group, nQ rose only from 1.0 to 2.5 the day after therapy, and then fell to 2.0
on day 10. Analysis of a small number of patients treated within 4 hours of the onset of their symptoms revealed
a trend towards decreased R wave loss and Q wave development in patients who had successful thrombolysis
compared to those who had not.!*®

There hasn't been a lot of research on using ECG to gauge the state of LV function or ST segment changes
following thrombolytic therapy for AMLI. In the late stages following infarction, R and n Q both correlated with
the ejection fraction and the duration of akinetic segments. A study conducted by Manfred Zehendei in 1991. [
found that 95% of re-perfused patients experienced VT episodes in the first 24 hours following thrombolysis.
We thus conducted this study to evaluate the ECG changes in AMI patients treated with thrombolytic therapy at
a tertiary care centre in eastern Gujarat.

METHODOLOGY:
This was a retrospective, descriptive, cross-sectional study carried out from 2020 to 2022 at a tertiary care
medical college hospital.

Simple convenience non-probability sampling technique was used for data collection.

The study included 167 patients of Acute Myocardial Infarction were admitted in this duration of which 45 were
not thrombolysed because they were out of window period, 43 patients were included in the study were
thrombolysed within 4 hours of onset of chest pain. Around 32 other patients were thrombolysed on time but
were not included because ECG’s were not done on time. Around 27 patients were thrombolysed but were out of
window period (>4 hrs) of our study. 12 patients had non ST- segment elevation M| and 8 patients expired
before all ECG in the first 12 hours could be done. The patient with onset of chest pain preceding 4 hours and
ECG showing ST segment elevation were given Thrombolytic therapy. A baseline conventional 12 lead ECG
was performed on admission and at 1 hr, 3 hr, 6 hr and 12 hr following thrombolysis and in between if the
patient showed arrhythmias.

The study excluded patients with history of cerebral hemorrhage at any time, non hemorrhagic stroke or other
cerebrovascular events in preceding 1 year, marked hypertension (i.e.: systolic BP >180 mmHg and Diastolic BP
> 110mmHg during presentation),active internal bleeding except menses, known bleeding diathesis, pregnancy,
history of peptic ulcer disease.

Data was collected for each patient using hospital records. Demographic and clinical data was collected in a pre-
structured proforma.

Sample size was calculated using the formula N=z2 pg/d2 where, p=prevalence, g=p-1, N=sample size, z=1.96
at 95% confidence interval (Cl), d=maximum tolerable error. Estimated sample size was 167.

All the data was tabulated in Microsoft Excel and Statistical analysis was done using SPSS program
(version20). Categorical data are expressed as frequency and percentage. Continuous data (if any) are expressed
with mean and standard deviation. Chi-square test was used to compare two categorical data. A P-value of <0.05
was considered statistically significant.

Ethical clearance was obtained from the institutional ethics committee. A written informed consent was obtained
from all the participants before the study.

RESULTS:

100 patients were included in the study were thrombolysed within 4 hours of onset of chest pain. 68 were males
and 32 were females.

Table 1: Age and Gender distribution

Age group No. of cases Male % Female %
<30 yrs 6 4 5.88% 2 6.25%
31-50 30 24 35.29% 6 18.75%
51-70 38 30 44.12% 8 25.00%
>70 yrs 26 10 14.71% 16 50.00%
Total 100 68 100.00% 32 100%
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P =0.002, Significant difference

We observed that 6 patients were in age group less than 30 years, majority were from the age group of 51 to 70
years with 38 cases (38%) followed by 30 cases in age group 31 to 50 years (30%).We observed a significant
difference in the age presentation in males and females, with males presenting in average younger age as
compared to females. (p = 0.002)

In males, majority were from age group of 51 to 70 years with 30patients (44.12%) followed by age group 31 to
50 years with 24 patients (35.29%). In females, majority were from age group more than 70 years with 16
patients (50%) followed by age group 51 to 70 years with 8 patients (25%).

Table 2: Distribution of area of heart affected in myocardial infarction

Heart wall affected Number of Patients
Inferior wall M.I. 42
Inferoposterior wall M.1. 26
Antereoseptal wall M.1I. 16
Anteriolateral wall M.I. 9
Extensive anterior wall M.1I. 7

We observed that the most common cases were from inferior wall MI with 42 cases (42%), Inferoposterior wall
M.I. with 26 cases (26%), Antereoseptal wall M.I. with 16 cases (16%),Anteriolateral wall M.I. with 9 cases
(9%) and there were Extensive anterior wall M.1. in 7 cases (7%).

Inferior wall M.1.

Out of 42 patients, we observed that 26 patients had >50% regression at 1 hr post SK ECG. 11 patients had no
change and 5 patients had increase in ST segment elevation in 1 hr following thrombolysis.31 patients had
>70% regression in 3 hrs.6 patients had >30% but <70% regression in 3 hrs.3 patients showed further increase
in ST segment elevation.2 patients showed no further increase or decrease in ST segment elevation.

Inferoposterior wall M.1I.

Out of 26 patients 9 patients had >50% regression in 1 hr post SK ECG.17 patients had >70% regression in 3 hrs
post SK ECG. 6 patients had >30% but <70% regression in 3 hrs post SK ECG.3 patients had <30% regression
in 3 hrs post SK ECG.

8 patients had ST re-elevation of which 2 patients had re-elevation in post SK 6 hrs which increased in post SK
12 hrs ECG but was <75% of the ST segment elevation of on admission ECG and was not associated with the
chest pain.

Antereoseptal wall M.1.

There were 16 cases with Antereoseptal wall M.l. 7 patients had >50% regression in 1 hr post SK ECG.9
patients had >70% regression in 3 hrs post SK ECG.

4 patients had >30% but <70% regression in 3 hrs post SK ECG.3 patient had <30% regression in 3 hrs post SK
ECG.

Anterolateral wall M.1.

There were 9 patientsin this category out of which 4showed >50% regression in post SK 1 hr.4 patients had
>70% regression in 3 hrs post SK ECG.3 patients had >30% but <70% regression in 3 hrs post SK ECG.2
patients had <30% regression in 3 hrs post SK ECG.

The patients showed T wave changes in infarcted leads and in I, aVI and inferior wall leads Il, 111, and aVF.

Extensive anterior wall M.1.

7 patients of which 3 patientseach showed >50% and >70% regression in post ST 1 hr and post K 3 hrs ECG
respectively. And rest 4 patients showed increase in ST segment elevation in post SK 1 hr ECG and <30%
regression in post SK 3 hrs ECG indicating failure of thrombolysis.

DISCUSSION:
Coronary angiography is not available every time due to the high cost, limited availability, and time
commitment. So, an easy tool is necessary to assess the success of reperfusion therapy.

Regarding age and gender distribution of the study participants, our study observed a significant difference
(p=0.002) between males and females in terms of age presentation. Males tended to present at a younger age
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compared to females. Notably, six patients were in the age group of less than 30 years, suggesting that AMI can
also affect younger individuals. Majority were from the age group of 51 to 70 years with 38 cases (38%)
followed by the age group of 31 to 50 years. There were 68% males. Singh RB et al ® had reported similar
findings with male majority (65%) and mean age of 55.62 years. MM Karim et al ™ also reported the mean
age of 59.25 years similar to our study.

We observed that the most common cases were from inferior wall MI with 42 cases (42%), Inferoposterior wall
M.1. with 26 cases (26%). Kimura K et al ™! reported that inferior wall MI was most common with 46% cases
followed by Inferoposterior wall M.I. with 22% cases. These findings were similar to our study.

The extent of ST-segment regression was measured to assess the effectiveness of reperfusion treatment. It has
the advantage of providing prognostic information as it can assess the myocardial flow rather than just the
epicardial flow by coronary angiography.

Thrombolysis within 4 hours resulted in a decrease in R wave loss and Q wave development. ST segment
regression, re-elevation after initial regression, further increase in already noted ST elevation, and no significant
change were observed Post thrombolysis. Singh RB et al © alsoobserved similar findings, with no further ECG
changes observed post thrombolysis.

Some patients showed significant regression of ST-segment elevation, indicating successful reperfusion, while
others demonstrated minimal regression or even an increase in ST-segment elevation, suggesting a failure of
thrombolysis. These findings emphasize the need for continuous monitoring and assessment of ECG changes to
evaluate the effectiveness of reperfusion treatment in AMI.

MM Karim et al ™ observed that 58% cases showed successful reperfusion, similar to our study. Few cases
showed increased ST elevation requiring coronary bypass surgery.

In all types of MI involving different walls of the heart >50% regression of ST segment changes was seen on a
1hr post-SK ECG and >70% regression on a 3hr post-SK ECG. Several outcomes such as successful
reperfusion, failure, and re-occlusion can be detected from simple and fast electrocardiographic findings
reducing the need for coronary angiography in emergent and small settings. Expertise should be obtained in
interpreting the changes in the ST segment to act quickly and efficiently in poor resource settings. Ketan D et al
9T 3150 observed that one hour post treatment, all cases showed >50% regression similar to our study.

CONCLUSION:

In the studies done earlier, angiography is the gold standard for diagnosing successful thrombolysis and re
occlusion. It is not possible in small set ups and it is not feasible to do a coronary angiography in all
thrombolysed patients. So, what we need is a noninvasive tool for identifying patients with failed thrombolysis
and re-occlusion following successful thrombolysis so that we can diagnose them at the earlier and subject them
to PTCA. The only noninvasive marker for this which has been proved in majority of studies is the ST segment
elevation on ECG. Premature recording of the ST segment and T wave after acute myocardial infarction is a
sensitive, reasonably specific, and easily recognizable ECG manifestation. Also, reperfusion is associated with
accelerated evolution and deepening of the T waves following acute myocardial infarction. Efforts to improve
the delivery of thrombolytic therapy in the emergency department should include a focus on
electrocardiographic interpretation skills. We recommend the use of ECG screening in resource poor settings in
post thrombolysis M.I. cases to check for effective reperfusion and to access need for prompt referral to a
Cardiac Care unit in case of worsening signs.
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