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                                                         ABSTRACT 

BACKGROUND: Cardiovascular illnesses are a major cause of death for people and 

are a growing burden on society. We also observed a radical shift from conservative 

strategies of bed rest to re perfusion strategies of thrombolysis and PCI directed therapies. 

The main aim of this reperfusion strategies are to restore the coronary blood flow and 

achieve myocardial perfusion. This can be detected by the early and complete resolution of 

ST segment elevation after treatment. So, this makes it extremely important to predict the 

ST segment resolution with thrombolysis before initiating treatment. This modified 

Selvester score is one such score which helps us in this aspect. 

AIM: To determine whether modified Selvester QRS scoring system would   

predict the resolution of ST segment elevation in patients with acute myocardial 

infarction receiving thrombolytic therapy with streptokinase.  

MATERIALS AND METHODS: This study was conducted in Government 

Chengalpattu medical college with study population of 61. Information gathered about the 

patient’s type of MI, Fasting lipid profile, Diabetes, Hypertension. Baseline ECG was taken 

and QRS score was calculated with the initial ECG and 90 minutes ECG after thrombolysis 

was taken. STE (ST Elevation) in initial ECG taken as STE1 and 90 minutes after 

thrombolysis taken as STE2 and the difference between the two taken as ST segment 

resolution (STR). The patients are divided into resolution (STR more than or equal to 50%) 

and non resolution group (STR less than 50%) group. Based on the value QRS <4 predicting 

the resolution group and other characteristics are studied. 

RESULTS: The mean age of the whole group is 56.07 ±11.845 with 43 being male 

(70%) and 18 (30%) being female and older individuals are seen more in the non-

resolution group than the resolution group and QRS score is high in the older age 

which shows as the age advances the chance of non-resolution. Sex, Smoking, 



 

   

Alcohol, Hypertension shows no statistical relation with respect to ST resolution and 

QRS score respectively. However, Diabetics (50% in the study) showed a significant 

relation to QRS score and had a high QRS score but they did not show any 

correlation with the ST resolution. Cardiac Failure has a significant correlation with 

respect to QRS score and ST resolution. The patients with cardiac failure have a high 

QRS score (69% of patients) and there was ST non resolution in 74% of patients. 

The patients with the type of MI or Dyslipidemia did not have any significance in 

this study. There was also a negative correlation between Ejection fraction and QRS 

score. 

CONCLUSION: Our study concluded that high QRS score noted with increasing age, 

diabetics, cardiac failure and have a more risk of non resolution. Also a significant negative 

corelation observed between EF and QRS score is noted. Thus, QRS score would reliably 

predict the ST segment resolution in patients with STEMI receiving thrombolytic therapy. 

QRS score >4 says the patient has higher chances of ST non resolution. 

Key words:  Selvester score,   QRS score, Myocardial infarction    
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INTRODUCTION 

Coronary Artery disease is a pathological process affecting the coronary 

arteries. Coronary artery disease includes angina pectoris, Myocardial Infarction and 

Silent Myocardial infarction. Our understanding of Myocardial Infarction had            evolved 

over years in its causes, diagnosis, and treatment.  

Cardiovascular illnesses are a major cause of death for people and are a 

growing burden on society.. The major risk factors include sedentary life style, 

Diabetes Mellitus, Hypertension, cigarette  smoking, alcoholism. We also observed a 

radical shift from conservative strategies     of bed rest to re perfusion strategies of 

thrombolysis and PCI directed therapies. 

The main aim of this reperfusion strategies are to restore the coronary blood 

flow and achieve myocardial perfusion. This can be detected by the early and  

complete resolution of ST segment elevation after treatment. So, this makes it                   

extremely important to predict the ST segment resolution with thrombolysis before 

initiating treatment. This modified Selvester score is one such score which helps us 

in this aspect. Originally Selvester score31 was designed based  on 54 criteria making 

it 32 points and subsequently multiple versions of the score were published and we 

chose a simplified form26 of the score with 29 points. 

Myocardial infarction can be diagnosed based on the clinical history, 

biochemical markers, electrocardiography, and echocardiography. But 

echocardiography remains as a very important tool because they are non-invasive, 

easy to use, low cost. 

Although with improvements in the treatment, the mortality rate in patients 

who develop cardiogenic shock remains high. So, an early detection of the Myocardial 
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infarction helps us to improve the outcomes. Elderly patients also contribute to high-

risk mortality group of Myocardial infarction and they are prone more for recurrent 

infarctions and dysfunctions and are affected more than young people. 
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AIM AND OBJECTIVE 

To determine whether modified Selvester QRS scoring system would   predict 

the resolution of ST segment elevation in patients with acute myocardial infarction 

receiving thrombolytic therapy with streptokinase. 
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REVIEW OF LITERATURE 

 

 

 

 

 

 

 

 

 

 

 



 

7  

REVIEW OF LITERATURE 

India has one of the highest cardiovascular burdens around the world. 

The prevalence rates among the urban population are higher compared to the 

rural population and the prevalence rate estimated over the past decades were 1.6 to 

7.4 % in rural population and 1% to 13.2 % in urban population1. 

The INTERHEART study showed that the Cardiovascular risk factors such as 

abdominal obesity, Hypertension, diabetes are increasing among Indians even at 

younger age than other groups. The prevalence rates are increasing over the past 25 

decades particularly among the urban population. 

Cardiovascular diseases are among the rise than the infectious diseases. In 

India the peak period is 51 to 60 years which is a decade earlier than  the developed 

countries. 
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ANATOMY OF CORONARY VESSELS 

CORONARY ARTERIES 

The coronary arteries arise from the coronary sinus at the base of heart and 

divides into three main branches 

Right coronary artery and divides into atrial branch, marginal branch, SA 

nodal, AV nodal, septal, and posterior descending branches. 

Left main coronary artery into 

1. Left Anterior descending that gives diagonal and septal branches. 

2. Left circumflex artery that gives marginal and sometimes the posterior 

descending branches. 
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VENOUS DRAINAGE OF TH E HEART 

CORONARY BLOOD FLOW 

Coronary arteries are broadly classified into intramuscular and epicardial 

vessels. The epicardial vessels are superficial and functions to conduct the blood and 

the intramuscular arteries are smaller and provide higher  resistance to control the 

blood flow. 

Coronary blood flow is 5% of cardiac output which is around 225 to 250 

ml/min. At rest 60 to 70 % of oxygen is delivered to the heart as it has more 

mitochondria occupying the myocytes. The coronary blood flow is tightly  coupled to 

the oxygen demand due to its high basal oxygen consumption. 

Whenever the cardiac activity and oxygen consumption is increased it is 

compensated by the increase in coronary blood flow. 

The extra vascular compression during the systole affects the coronary blood 

flow, so most of the coronary blood flow occurs during the diastole. 

Because of the  extra vascular compression the endocardium is more 

susceptible to ischemia particularly at low perfusion pressures. 
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Coronary blood flow to the right ventricle is not much affected during systole 

owing to the pressure differences between aorta and right ventricle during systole 

and diastole. Auto regulation between 60 to 200 mm Hg perfusion pressures helps to 

maintain the normal coronary blood flow. 
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FACTORS AFFECTING THE CORONARY BLOOD FLOW 

Chemical factors 

Causing coronary vessel vasodilation: 

 Adenosine 

 Nitric oxide 

 Lack of oxygen 

 Increased local factors such as K+, lactate, pH, CO2. 

Neural factors 

Sympathetic: 

Alpha receptors causing coronary vessel vasoconstriction. Beta 1 receptor 

causing coronary vessel vasodilation. 

Parasympathetic: Vagal stimulation causing coronary vasodilation. 
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CORONARY ARTERY DISEASE SPECTRUM 

Coronary artery disease includes Stable Ischemic Heart Disease and Acute 

coronary syndrome. 

Acute coronary syndrome includes 

 Unstable Angina (UA) – Patient has negative biomarkers with non-ST 

segment elevation 

 Non-ST Elevation Myocardial Infarction – Patient has positive 

biomarkers with non-ST segment Elevation 

 ST Elevation Myocardial Infarction – Patient has positive biomarkers 

with ST segment elevation. 

 SIHD UA NSTEMI STEMI 

Definition Ischemia on 

activity 

Ischemia 

without 

necrosis 

Necrosis 

 

(Non-

Transmural) 

Transmural necrosis 

Diagnosis Symptoms, 

 

ECG, stress 

testing 

Negative 

Biomarkers 

Positive Biomarkers 

No ECG ST – segment 

elevation 

ECG ST 

segment elevation 
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Evaluation of patient with suspected Ischemic Heart disease 
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Management of a patient with ischemic heart disease 
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MYOCARDIAL INFARCTION 

Definition2 

The term acute myocardial injury with clinical evidence of acute myocardial 

ischemia and with detection of  rise and/or fall of cardiac troponins with at least one 

value above  99th percentile URL with at least one of the following: 

 Symptoms of myocardial ischemia; 

 Development of pathological Q waves; 

 New ischemic ECG changes; 

 Imaging evidence of new loss of viable myocardium or new regional 

wall motion abnormality in a pattern consistent with an ischemic etiology 

 Identification of a coronary thrombus by angiography or autopsy 

ECG changes suggestive of acute MI in the absence of bundle branch 

block or left ventricular hypertrophy 

New elevation of ST segment at J point in two contiguous leads with ≥ 1 mm 

in all leads except V2 and V3 where the following points apply ≥ 2 mm in men ≥ 40 

years; 2.5mm in men < 40 years or 1.5mm in women regardless of age 

(or) a new left bundle branch block 

Reciprocal ST segment changes in the other leads makes the diagnosis of MI 

more specific. 

ECG changes suggestive of acute MI in the setting of Left Bundle branch 

block (LBBB) 

Sgarbossa scoring system is used in case of LBBB 
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Score of > 3 is suggestive of MI. 

Criteria 1 is more specific than criteria 3 and the presence of criteria 1 itself is 

more specific for diagnosis. 

CLASSIFICATION OF MYOCARDIAL INFARCTION3 

 

Type Classification  Diagnostic criteria 

1 Spontaneous MI 
Plaque rupture,ulceration,fissuring,erosion or dissection 

resulting in coronary thrombus 

2 
Supply/demand 

mismatch 

Mismatch between myocardial oxygen demand and 

supply driven by a  process other than coronary artery 

disease  

3 
Suspected MI 

related death 

Cardiac disease suggestive of an ischemic process 

without cardiac biomarker evidence of MI 

4a PCI-related MI 

Rise in cardiac biomarkers accompanied by symptoms, 

electrocardiographic,angiographic,or imaging evidence 

of ischemia after PCI 

4b Stent thrombosis  
Confirmed stent thrombosis in context of ischemia and 

dynamic cardiac biomarker changes 

5 CABG related MI 

Rise in cardiac biomarkers accompanied by 

electrocardiographic, angiographic or imaging evidence 

of ischemia after CABG 
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RISK FACTORS 

Non modifiable risk factors: 

1. Age 

The prevalence increases after the age of 35 in both men and women. 

The lifetime risk of developing CAD after the age of 40 in both men and 

women are 49% and 32% respectively4. 

2. Sex 

Men are at increased risk than women. Estrogen in women seems to play a 

protective role. 

3. Family history 

Family history of CAD are associated with increased risk of Premature CAD 

in patients less than 50 years of age. 

Modifiable risk factors: 

1. Hypertension 

Hypertension is a major risk factor by mechanical and oxidative stress over 

the vessel wall. A reduction in systolic blood pressure by 10 mm Hg and Diastolic 

blood pressure by 5 mm Hg can lead to the absolute risk reduction  of CAD related 

events. 

2. Diabetes mellitus 

The heart disease rate is 2.5 times and 2.4 times higher in men and women with 

diabetes respectively than non-diabetes. A 0.5% reduction in HbA1C conferred a 20 % 

reduction in the risk (5). 
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3. Dyslipidemia: 

Elevated cholesterol and triglycerides serve as an important risk factor. The 

Seven Countries Study showed that serum cholesterol is an important risk factor for 

the incidence of CAD at levels more than 220 mg/dl. The level of low- density 

lipoprotein (LDL) is directly associated with CAD. Very low-density lipoprotein 

(VLDL) is shown to be associated with premature atherosclerosis. High Density 

lipoprotein (HDL) is protective against the occurrence of CAD. HDL levels should 

be more than 30 mg/dl to exert a protective effect and LDL levels should ideally be 

less than 200 mg/dl. 

Dyslipidemia can promote atherosclerosis and thus lowering LDL with 

statins serves as both primary and secondary prevention. 

4. Diet 

The increased intake of saturated fat and trans-fat increases the risk of CAD. 

Even the increase in the intake of salt, refined sugars, high content of sucrose and 

fructose increasing the risk is noteworthy here. Thus, the intake of mono and poly 

unsaturated fatty acids are recommended. 

5. Obesity and lifestyle factors. 

Obesity is an important risk factor for the development of CAD, 

Hypertension, diabetes. Thus, weight reduction confers clinical benefits for the 

individuals. Sedentary life style itself leads to obesity. Exercising around 150 

minutes per week is recommended. 

6. Smoking: 

Smokers are 2 - 4 times at increased risk and even passive smokers has an 
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increased risk. Behavioral and pharmacological approaches are practiced to prevent 

smoking. 

7. Other novel risk factors: 

 Increased homocysteine levels increases the risk. 

 Chronic kidney disease (6) is an independent risk factor as it increases the 

endothelial dysfunction. 

 Non-Alcoholic Fatty Liver Disease (NAFLD) increases the risk of 

CAD. 

 Type B malnutrition with increased calorie and low micro nutrient 

intake. 
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CAUSES OF MYOCARDIAL INFARCTION (7) 

 Atherosclerosis - an important cause. 

 Coronary artery embolization from infective endocarditis, mural 

thrombi, prosthetic valves, calcium deposits, neoplasm. 

 Viral infections with Coxsackie B as an uncommon cause. 

 Coronary occlusion due to syphilitic aortitis, Takayasu arteritis, 

Systemic lupus erythematosus, Kawasaki disease. 

 Cocaine abuse. 

 Spontaneous coronary dissection. 

ATHEROSCLEROSIS 

          Is an important cause of myocardial infarction and is  a disease of large and 

medium sized vessels. It has been characterized by 

        - endothelial dysfunction 

       -  buildup of lipids, cholesterol,calcium within the intimal layer  

      -  Vascular inflammation 

Atheromatous plaque: 

        Atheromatous plaque contains a soft yellow core of lipid (mainly cholesterol ) 

covered by a firm white fibrinous cap. It obstructs the blood flow and weakens the 

media layer and they themselves rupture causing acute thrombosis. 

      The risk factors include age, gender, hypertension, hyperlipidemia, diabetes, 

cigarette smoking. 
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PATHOPHYSIOLOGY OF ST ELEVATION MYOCARDIAL INFARCTION 

Myocardial infarction is commonly due to thrombotic occlusion of a    coronary 

vessel caused by a rupture of plaque. Coronary arterial obstruction diminishes blood 

flow to a region of myocardium causing ischemia, rapid myocardial dysfunction, 

and myocyte death. The early biochemical changes include loss of ATP and 

accumulation of lactate. 

 

The progression of ischemic necrosis occurs from the sub endocardium. With 

more extended ischemia, a wavefront of cell death moves through the myocardium 

to enclose the transmural thickness. 

The atherosclerotic plaque is vulnerable as it contains a high number of 

inflammatory cells with fibrinous caps. Rupture of these plaques exposes to 

thrombogenic materials which activates the coagulation factors and platelets which 

triggers the formation of thrombus and further occlusion leading to myocardial 

necrosis. 
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Infarcted myocardium heals by formation of scar and is dependent on the 

inflammatory cascade triggered by the dead cells. Activation of the Renin 

Angiotensin system and activation of transforming growth factors converts fibroblasts 

to myofibroblasts promoting deposition of extra cellular matrix proteins leading to 

ventricular remodeling in the form of dilation and hypertrophy of the viable segments 

worsening the dysfunction. 
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PATTERNS OF INFARCTION 

 

 

 

 

 

 

 

 

Re perfusion is the restoration of blood flow to the ischemic myocardium and 

the goal is to salvage the cardiac muscle at risk and limit infarcts size and alters the 

morphology of lethally injured cells. 
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ISCHEMIC CASCADE 
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 ISCHEMIC PRE-CONDITIONING AND COLLATERAL FLOW 

(8) In addition to the duration of ischemia, there are other factors that affect the 

consequences of coronary occlusion. If the myocardium is subjected to repetitive 

short ischemic episodes, it increases its protection against subsequent prolonged 

ischemic episodes and can reduce the level of ST-segment deviation. The mechanisms 

for the preconditioning are complicated and not fully elucidated. They involve a much 

lower consumption of ATP, delayed development of acidosis and slower 

accumulation of lactate in preconditioned myocardium causing a reduced energy 

requirement and delayed myocyte death. 

 Myocardial stunning9. 

According to Braunwald and Kloner, stunned myocardium is "prolonged, post 

ischemic dysfunction of viable tissue recovered by reperfusion." Myocardial stunning 

can so happen even in the absence of MI. The length and intensity of ischemia as well 

as the effectiveness of blood flow restoration determine the recovery of cardiac 

function. 

 Myocardial hibernation10 

The prolonged reduction in blood flow brought on by a tight coronary stenosis 

might also result in a decline in myocardial function. The myocardium's blood supply 

in the region distal to the stenosis is too low for it to function normally, but it is still 

adequate for it to survive. Myocardial hibernation is a phenomenon that has been 

labeled as "a state of persistently impaired myocardial and LV function at rest due to 

reduced coronary blood flow that can be partially or completely restored to normal if 



 

27  

the myocardial oxygen supply/demand relationship is favorably altered, either by 

improving blood flow and/or by decreasing the demand." In contrast to infarcted 

myocardium the myocardium that is hibernating can regain its function. 

PROGRESSION OF A PLAQUE 
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CLINICAL FEATURES 

Symptoms: 

 Severe retrosternal pain with radiation to jaw, shoulder and back. 

 Pain is usually severe, squeezing pain and is associated with sweating, 

palpitations, dyspnoea 

 ST elevation Myocardial Infarction may have atypical presentations in women, 

chronic kidney disease, diabetes. 

 Some patients may have anginal equivalents like dyspnoea, syncope, unexplained 

hypotension, palpitations. 

 The severity of angina is given by Canadian Cardiovascular society functional 

classification and the functional status is assessed by New York Heart 

Association classification.  
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NEW YORK HEART ASSOCIATION CLASSIFICATION 

 

Canadian Cardiovascular society classification 
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Signs: 

 Physical findings are directed towards identifying hemodynamic instability, 

pulmonary congestion, mechanical complications of Myocardial Infarction. 

 Cardiogenic shock can be identified in the presence of feeble pulses, raised jugular 

venous pulse. 

 

KILIP CLASSIFICATION OF HEART FAILURE 

 

STAGE DEFINITION 

1 No clinical signs of heart failure 

2 Crackles in lungs, s3, and elevated jugular venous pressure 

3 Acute pulmonary edema 

4 Cardiogenic shock or hypotension (measured as Systolic Blood 

pressure <90 mm Hg), and evidence of vasoconstriction 

(oliguria, cyanosis, or sweating) 
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                       COMPLICATIONS OF MYOCARDIAL INFARCTION 
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INVESTIGATIONS 

CARDIAC ENZYMES: 

Cardiac enzymes are released from the injured and necrotic myocardium. 

They included the CK-MB, Cardiac troponins, Myoglobin. 

MYOGLOBIN: 

It originates from cardiac and skeletal muscles. It is an early marker to rise in 

Myocardial Infarction within 2 hours and returns to normal by 1 day. 

CK-MB11: 

 It is detectable within 3-6 hrs 

 Can detect early re infarction. 

 It can give false positive results with muscle trauma, cardiac surgery. 

Cardiac Troponins: 

 They are released within 3 to 4 hours and return to normal by 10 to 14 days. 

 It is the best marker for MI with skeletal muscle injury. 
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Electrocardiography in Myocardial Infarction: 

Though Coronary angiogram is the valuable method to locate the artery 

affected in Myocardial Infarction ECG can be used in identifying the vessel involved. 

The series of ECG changes are: 

 Tall, Positive, hyper acute T waves are the earliest change. 

 This is followed by elevation of the ST segments. 

 T-wave inversion develops over hours to days. 

 And finally, diminished R-wave amplitude or Q waves occur, 

representing significant myocardial necrosis and replacement by scar tissue. 

 

ECHOCARDIOGRAPHY: 

 This could show irregularities in wall motion, chamber size, myocardial 

fibrosis, edema, ventricular wall thinning, hypertrophy, and other things. 

 Color Doppler can be used to assess cardiac hemodynamics. It can also 

be used to show how an ischemia progresses into an infarction. 
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CORONARY ANGIOGRAPHY 

Angiography is essential for determining the size, location, and severity of 

lesions as well as for planning revascularization (PCI or CABG). On coronary 

angiography, substantial coronary lesions can be seen in more than 80% of patients 

with UA/NSTEMI. 

 

Location of MI 
Leads 

affected 
Vessel involved 

Anterior wall V2 to V4 
Left Anterior Descending artery (LAD) – 

Diagonal branch 

Septal wall V1 and V2 
Left Anterior Descending artery (LAD) – 

septal branch 

Inferior wall II, III, aVF 
Right coronary artery (RCA) – 

Posterior Descending branch 

Lateral wall 
I, aVL, V5, 

V6 

Left coronary Artery (LCA) – 

Circumflex branch 

Posterior wall V1 to V4 

Left Coronary Artery (LCA) – Circumflex 

branch Right Coronary Artery (RCA) – 

Posterior Descending 

branch 
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INFERIOR WALL MYOCARDIAL INFARCTION 

 

 

 

ANTERIO LATERAL WALL INFARCTION 
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 ANTERIOR WALL INFARCTION 
 

 

 
 

 

 

 

 

 

 

 

LBBB 
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INFEROPOSTERIOR MYOCARDIAL INFARCTION 
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ESTIMATING INFARCT SIZE12 

Myocardial infarct size is important to measure since it has a substantial impact 

on prognosis. 

Several clinical approaches have been tested to see if they can accurately 

predict infarct size.Planning the rehabilitation program and forecasting the severity of 

the infarction both require early assessment of infarct size. 

Dual single photon emission computed tomography (dual SPECT) using 201 

T1 and technetium-99m pyrophosphate is a new technique for estimating infarct size. 

However, due to its widespread availability, the 12-lead ECG is still the gold 

standard for detecting the presence and location of infarcts and are non- invasive, 

affordable, and repeatable. 

Computer simulations that demonstrate an orderly and predictable series of 

changes that happens in QRS associated with infarcts of various locations and sizes 

are based on studies of the activation sequence in QRS complexes in both canine and 

human hearts. Selvester et al. improved the outcomes of these computer 

simulations to provide both qualitative and quantitative criteria for estimating infarct 

size through several pilot investigations in patients with localized wall motion 

abnormalities revealed by ventriculography. 
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SELVESTER QRS SCORING SYSTEM13 

Selvester et al. first suggested the Selvester QRS Score, an 

electrocardiographic (ECG) approach for evaluating MI size, and Wagner and Palmeri 

later improved it. The Selvester QRS score, which was introduced for the first time in 

1972, transforms variations in cardiac electrical activity into data that aids in 

identifying the size and location of infarcts. 

Research has revealed that the myocardial infarct size predicted by this scoring 

method and the size determined at autopsy have a reliable and strong association. 

Numerous investigations have shown that the estimated QRS score in patients after a 

MI gave important information about prognosis. A higher QRS score is a sign that 

ventricular tachyarrhythmias are more common, that more defibrillatory shocks are 

required, and that the effectiveness of cardiac resynchronization therapy is lowered. 

This QRS scoring technique is used to calculate an electrocardiographic estimate of 

the extent of a myocardial infarct. Ten ECG leads (1, II, aVL, aVF, V1-V6) are 

weighted based on Selvester findings about their capacity to indicate infarct size15. 

Some of the original grading factors are not taken into consideration. 
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Several modifications of the QRS scoring system are available. One such 

simplified score is the modified QRS score which is a 29-point score which is 

shown below. 
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MODIFIED SELVESTER QRS SCORE 

When confounding factors like left or right ventricular hypertrophy, left or 

right bundle branch block, or left anterior or posterior fascicular block are removed, 

the modified Selvester QRS scoring system reaches an acceptable level of specificity. 

The entire 29-point scoring system 14obtained 98% specificity when a score of more 

than 2 points was needed to identify myocardial infarction, with each criterion 

exhibiting at least 95% specificity. 

This scoring system's usefulness for identifying and evaluating infarct size in 

some individuals will likely be constrained by the confounding variables, which will 

likely reduce its specificity. However, it is necessary to establish the specificity. The 

QRS scoring system also permits respectable levels of inter and intra observer 

variation. There was 91% or more intra observer agreement and 92% or more inter 
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observer agreement for each of the    37 criteria. 

PROGNOSTIC VALUE OF MODIFIED SELVESTER QRS SCORE 

 

Patients with MI who have higher QRS scores also have greater fatality rates. 

Patients with scores of 10 or more had survival rates of 81% and 52% at one- and 

five-year intervals respectively. Patients with scores of 0 had a survival rate of 95% at 

the end of one year and 88% at the end of five years14. 

ECG assessment is simple to do and non-invasive, even though the extent of 

the infarct can be accurately predicted using magnetic resonance imaging, single 

photon emission computed tomography, or positron emission tomography. 

Pathological Q-waves are the most dependable electrocardiographic indicator 

of an old myocardial infarction; however, they are unreliable since they do not 

represent the affected myocardial segments. In determining the magnitude of the 

infarct, Selvester QRS score has proven to be 

more accurate than several other scoring systems, including the Minnesota 

score, novacode, and cardiac infarction injury score. The recovery of LV 

function following an acute MI has also been successfully predicted using this scoring 

method, which also provides the most information about the prognosis. 

As a result, the MODIFIED SELVESTER QRS grading system can be an 

extremely useful clinical tool for clinicians. 
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ROLE OF ST SEGMENT RESOLUTION IN MI: 

Quick methods are needed to judge the efficacy of reperfusion in clinical 

studies. Recently, ST segment resolution has become much more significant from this 

standpoint. ST segment resolution are widely utilised in clinical practise and several 

research studies shows it as an easy way to predict reperfusion in patients receiving 

reperfusion treatment for acute ST elevation myocardial infarction. 

The ST segment resolution is used to assess the reperfusion when coronary 

angiogram is not available and the ST segment resolution is better than TIMI score16 

in evaluating the outcome in primary angioplasty. Thus, it is a good predictor of 

myocardial reperfusion. 

TIMI FLOW GRADE17 

This classification estimates the coronary blood flow in the infarct-related 

artery after thrombolysis. 

TIMI 0 Refers to the absence of any antegrade flow beyond a coronary 

occlusion 

TIMI 1 Flow is minimal antegrade coronary flow beyond the occlusion, 

although filling of the distal coronary bed is incomplete 

TIMI 2 Flow is delayed or sluggish antegrade flow with complete filling 

of the distal territory 

TIMI 3 Flow is normal flow, which fills the distal coronary bed 

completely. 

 

Many studies have shown the prognostic value of ST-segment resolution 

(STR) and is used to assess the efficacy of reperfusion therapy in myocardial 

infarction. An incomplete (<50%) STR is a marker of failed thrombolysis. 
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MANAGEMENT OF MYOCARDIAL INFARCTION 
  

   Includes 

1. Prehospital care 

                      Includes recognition of symptoms and rapid deployment of the emergency team and 

transportation of the patient to the hospital facility 

2.  Management in emergency department 

                                      - Aspirin 160 - 325 mg loading dose, supplemental oxygen 

-  Relief of discomfort by sublingual nitroglycerin upto three doses of 0.4mg, 

morphine, intravenous beta blockers. 

-  Fibrinolysis and PCI 

3.    Hospital phase management 

                      -  Bed rest, diet, preventing constipation 

                      -  Sedation 

             4.  Pharmacotherapy 

                                     -  Anti thrombotic agents  ( anti platelet and anticoagulant)  

                                     -  Beta blockers 

                                     -   Inhibition of Renin Angiotensin- Aldosterone system 

             5.   Managing complications 

             6.  Post infarction risk stratification and management 

             7.  Secondary Prevention 

             8. Managing other risk factors for atherosclerosis. 
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Pre hospital care 
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RISK STRATIFICATION IN MI: 

The prognosis of ACS in patients varies. Young individuals with newly 

developed angina, no ECG abnormalities, no increased biomarkers, and no 

hemodynamic instability are at one extreme of the continuum. After 10 days from the 

onset of symptoms, these patients should have non-invasive testing (TMT, stress 

echocardiography), and treated accordingly. On the other extreme are individuals who 

require an early invasive technique such as PCI as they have a history of recurring or 

rest angina, recent changes in their ECG, increased biomarkers, or are 

hemodynamically unstable. 
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TIMI RISK SCORE18 

Age ≥ 75 3 

Age 65 – 75 2 

DM or HTN or Angina 1 

SBP < 100 mmHg 3 

HR > 100 bpm 2 

Killip II – IV 2 

Weight < 67 kg 1 

Anterior STE or LBBB 1 

Time to treatment > 4 hours 1 

This estimates the risk of all-cause mortality of 30 days in the patients 
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MECHANISM OF ACTION: 

 

 

COMPARASION OF THROMBOLYTIC AGENTS21: 

 

 

THROMBOLYTIC AGENTS 

1st Generation: 

 Urokinase, Streptokinase 

2nd Generation 

 Recombinant tissue plasminogen activator (r- t PA, alteplase,duteplase) 

3rd Generation 

 Reteplase, Lanoteplase, Tenecteplase, 

 Staphylokinase, Recombinant glycosylated plasminogen activator 
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STREPTOKINASE: 

Because t-PA is ten times more expensive than streptokinase, the latter remains 

the fibrinolytic of choice in many developing countries. It has been demonstrated in 

numerous studies that streptokinase is equally effective as other fibrin-specific agents 

in reducing mortality. Streptokinase is the most used thrombolytic agent in developing 

countries like India. 

Streptokinase is produced by beta-haemolytic streptococci. Although it lacks 

intrinsic enzymatic activity, it joins plasminogen in a stable, noncovalent 1:1 

complex. As a result, plasminogen undergoes a conformational change that reveals the 

active site where arginine 560 on free plasminogen is broken down to make free 

plasmin. 

There is no question that early thrombolysis lowers mortality by 20– 50%. 

19This is accomplished by restoring blood flow to the ischemic myocardium, which 

reduces the infarct size by 15% to 30%. Although 0.5% of people who take 

thrombolytics experience bleeding, the risk of bleeding was 

comparable across the thrombolytic and placebo groups in multiple significant 

trials. 
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45 

INDICATIONS OF THROMBOLYSIS: 

 Symptoms and signs consistent with Myocardial infarction 

 Time of symptom onset 12 hours or less 

 New Left bundle branch block 

 True Posterior wall MI 

 In facilities where invasive strategy is not an option 

CONTRAINDICATIONS OF THROMBOLYSIS  

ABSOLUTE CONTRAINDICATIONS: 

 Recent intracranial haemorrhage (ICH) 

Structural cerebral vascular lesion  

Intracranial neoplasm 

 Ischemic stroke within three months 

 Possible aortic dissection 

 Active bleeding or bleeding diathesis (excluding menses) 

 Significant head injury or facial trauma within three months 

 Recent Intracranial or spinal surgery 

 Severe uncontrolled hypertension 

RELATIVE CONTRAINDICATIONS: 

 History of severe and poorly controlled hypertension 

 Severe hypertension at presentation (systolic blood pressure >180 mm Hg 

or diastolic blood pressure >110mmHg) 

 Prolonged (>10 minutes) cardiopulmonary resuscitation (CPR) or 

major surgery within three weeks. 
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 History of ischemic stroke. 

 Pregnancy 

 Active peptic ulcer 

 Concurrent therapy of anticoagulants is associated with an elevated 

international normalized ratio (INR) higher than 1.7 or a prothrombin time (PT) 

longer than 15 seconds. 

ADVERSE EFFECTS OF STREPTOKINASE20: 

 Hypotension is the most common complication 

 Bleeding manifestations in the form of bleeding gums, haemorrhagic 

Cerebrovascular accidents. 

 Allergic manifestations in the form of skin rashes. 

 Rarely, bradycardia and arrythmias. 
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STREPTOKINASE IN MYOCARDIAL INFARCTION: 

The GISSI trial22 recommended Streptokinase can be used in all myocardial 

infarction with no contraindications and showed early presentation to the hospital 

had decreased the mortality. GISSI trial was followed by multiple other trials 

including GUSTO, GISSI -2 and ISIS-3 which compared streptokinase with other t-

PA and showed no significant difference in the mortality rates with streptokinase 

compared with other t-PA. 

Streptokinase also preserves LV function in MI patients23. The ISIS-2 trial 

unequivocally proves that the early survival benefit brought on by fibrinolytic 

therapy in acute myocardial infarction persists for many years following treatment. 

Fibrinolytic therapy has survival advantages that persist for at least 10 years after 

treatment12. 

PERCUTANEOUS TRANSLUMINAL CORONARY ANGIOPLASTY: 

Though studies have shown that PTCA is superior to streptokinase in terms of 

reinfarction and avoids the haemorrhagic manifestations of thrombolysis is not 

readily available and operator dependent procedure. 

FAILED THROMBOLYSIS: 

Thrombolytic agents have not achieved reperfusion in at least 15–40% of 

patients24. Failed thrombolysis is associated with increased risk of death and 

ventricular dysfunction. The most useful method in the diagnosis of failed 

thrombolysis is the standard 12 lead ECG. Angiographic TIMI-3 flow is 

only achieved in 25 to 50% of patients with thrombolysis. Repeat 
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thrombolysis proves no benefit and they are successfully managed with rescue 

angioplasty. 
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MATERIALS AND METHOD 

 STUDY POPULATION: 

This study was conducted among 61 patients in Chengalpattu Medical 

College Hospital who are diagnosed with Acute myocardial infarction receiving 

thrombolytic therapy with streptokinase. 

STUDY DURATION: 

One year from April 2021 to March 2022 

SAMPLE SIZE: 61 

INCLUSION CRITERIA: 

Patients diagnosed with new onset acute ST Elevation Myocardial Infarction 

in Chengalpattu medical college between 30-80 years of age presenting within 24 

hours of onset of symptom and eligible for reperfusion therapy (presenting within 

12 hours of symptom onset or presenting thereafter with persistent symptoms) were 

included in the study. The diagnosis of STEMI was based on ECG criteria2 for ST 

segment elevation in a patient presenting with typical history of angina and elevated 

CK-MB. 

EXCLUSION CRITERIA: 

 Patients with bundle branch block, paced rhythm, fascicular block. 

 ECG signs of ventricular hypertrophy. 

 Patients with cardiogenic shock. 

 Patients with other causes of ST elevation such as Pericarditis. 

Blood samples are collected for Blood sugar, urea, creatinine, Fasting Lipid 

profile, CK- MB, complete hemogram. 
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CRITERIAS: 

Hypertension if Systolic BP >140  mmHg and Diastolic BP >90 mmHg. 

Diabetic if Fasting Glucose >126 mg/dl and 2-hour post prandial glucose 

> 200 mg/dl. 

Dyslipidemia if LDL cholesterol >100 mg/dl, TGL>150 mg/dl, HDL<40 

mg/dl in men and <50 mg/dl in women. 

METHODOLOGY: 

The patients were diagnosed with acute myocardial infarction based on a 

standard 12 lead ECG and after the confirmation of diagnosis of myocardial 

Infarction are thrombolysed by Streptokinase 1,50,000 IU intravenously by infusion 

over 60 minutes and 90 minutes after the initiation of treatment patient was taken 

another standard 12 lead ECG. 

1. QRS score calculated according to the modified Selvester scoring system 26 based 

on 37 criteria giving a total of 29 points. QRS score of >4 is considered as non-

resolution. 

2. ST segment elevation, measured 20 ms after the J point. The height (in mm) of 

ST segment elevations was measured in leads I, aVL and V1 through V6 for 

anterior infarctions, and in leads II, III, aVF, V5 and V6 for inferior infarctions. 

The sum of all measured ST segment elevations was expressed as STE1. 

3. In the ECG after 90 minutes of initiation of treatment, the sum of the measured 

ST elevations is taken as STE2. 

4. The difference between the STE1 and STE2 is taken as ST segment resolution 

(STR) 
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5. Patients were also classified into resolution group (STR is ≥ 50% of STE1) and 

non-resolution group (STR is < 50% of STE1) 

STATISTICAL ANALYSIS: 

Analysis was performed in SPSS 24 software. All continuous variables were 

presented as mean ±standard deviation if they were normally distributed. Comparisons 

between the two individual groups were performed using the unpaired t-test 

(parametric). Pearson’s correlation coefficient test was performed to study the 

correlation between the QRS score and the STR. All tests were two-sided and a 

probability value of p < 0.05 was considered statistically significant. 
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RESULTS: 

 

TABLE 1: BASE LINE CHARACTERISTICS OF WHOLE STUDY 

COHORT AND THE TWO STUDY GROUPS WITH RESPECT TO ST 

SEGMENT RESOLUTION 

 
Whole 

Cohort N=61 

Resolution 

Group n=33 

Non- 

Resolution 

Group n=28 

p-value 

Age 
56.07 

±11.845 
51.82 ±11.015 

61.07 

±10.951 
0.002 

Male 43 (70.5%) 21 (48.8%) 22 (51.9%) 

0.202 

Female 18 (29.5%) 12 (66.6%) 6 (33.7%) 

Smoking 24 (39.3%) 10 (41.6%) 14 (58.4%) 0.117 

Alcohol 28 (45.9%) 12 (42.8%) 16 (57.9%) 0.105 

Hypertension 28 (45.9%) 13 (46.4%) 15 (53.5%) 0.268 

Diabetes 31 (50.8%) 14 (45.1%) 17 (54.9%) 0.154 

Cardiac Failure 23 (37.7%) 6 (26.1%) 17 (73.9%) 0.01 

Anterior 40 (65.6%) 17 (42.5%) 23 (57.5%) 

0.12 

Inferior 21 (34.4%) 16 (76.2%) 5 (23.8%) 

Dyslipidaemia 26 (42.6%) 16 (61.5%) 10 (38.5%) 0.315 
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TABLE 2: BASE LINE CHARACTERISTICS OF WHOLE STUDY COHORT 

AND THE TWO STUDY GROUPS WITH RESPECT TO QRS SCORE. 

 

WHOLE 

 

COHORT 

 

QRS<4 

 

QRS>4 

 

p-value 

Age 

56.07 

 

±11.845 

52.18 ±11.574 

60.96 

 

±10.442 

0.003 

Smoking 24 (39.3%) 13 (54.1%) 11 (45.9%) 0.842 

Alcohol 28 (45.9%) 16 (57.1%) 12 (42.9%) 0.839 

Hypertension 28 (45.9%) 13 (46.4%) 15 (53.6%) 0.178 

Diabetes 31 (50.8%) 13 (41.9%) 18 (58.1%) 0.027 

Cardiac Failure 23 (37.7%) 7 (30.4%) 16 (69.6%) 0.002 

Anterior 40 (65.6%) 18 (45%) 22 (55%) 

0.20 

Inferior 21 (34.4%) 16 (76.1%) 5 (23.9%) 

Dyslipidaemia 26 (42.6%) 15 (57.6%) 11 (42.4%) 0.791 

 

  



 

59  

TABLE 3: ELECTROCARDIOGRAPHIC DATA OF THE OVERALL 

COHORT AND ST RESOLUTION 

 

WHOLE 

COHORT 

N=61 

RESOLUTION 

GROUP 

n=33 

NON- 

RESOLUTION 

GROUP 

n=28 

p - value 

QRS SCORE 4.57 ±2.807 3 ±1.436 6.43 ±2.911 0.001 

STE1 
21.59 

±12.106 
18.55 ±10.025 25.18 ±13.485 0.032 

STR 
9.049 

±6.727 
12.212 ±7.44 5.321 ±2.89 0.020 

EJECTION 

FRACTION 

40.98 

±7.300 
45.06 ±5.172 36.18 ±6.515 0.001 

 

TABLE 4: ELECTROCARDIOGRAPHIC DATA OF THE OVERALL 

COHORT AND QRS SCORE 

 

WHOLE 

COHORT 

N=61 

 

 

QRS <4 

 

 

QRS >4 

 

 

p – value 

STE1 

21.59 

 

±12.106 

18.18 ±9.712 

25.89 

 

±13.566 

0.012 

STR 9.049 ±6.727 11.12 ±7.64 6.296 ±4.140 0.003 

EJECTION 

FRACTION 
40.98 ±7.300 44.44 ±5.106 36.63 ±7.386 0.001 

 

A total of 61 patients were enrolled in the study. The baseline characteristics 

of the whole group and the two study groups in relation to ST segment resolution are 

shown in Table 1 and in relation to QRS score are shown in Table 2. 
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The mean age of the whole group is 56.07 ±11.845 with 43 being male (70%) and 18 

(30%) being female and older individuals are seen more in the non-resolution group 

than the resolution group (p < 0.05) as shown in table 1 and QRS score is high in the 

older age (p < 0.05) which shows as the age 

advances the chance of non-resolution which indirectly means the chances of 

reperfusion decreases. Sex (p = 0.202, p = 0.842), Smoking (0.117, 0.839), Alcohol 

(0.105, 0.839), Hypertension (p=0.268, p=0.178) shows no statistical relation with 

respect to ST resolution and QRS score respectively. 

However, Diabetics (50% in the study) showed a significant relation to QRS score (p 

= 0.027) and had a high QRS score but they did not show any correlation with the ST 

resolution (p=0.154). Cardiac Failure has a significant correlation with respect to QRS 

score (p=0.002) and ST resolution (p=0.01). The patients with cardiac failure have a 

high QRS score (69% of patients) and there was ST non resolution in 74% of patients. 

The patients with the type of MI or Dyslipidemia did not have any significance in this 

study. 

Table 3 shows the comparison of QRS score and ST resolution. QRS score was lower 

in resolution group (3 ±1.436) than the non-resolution group (6.43 ±2.91) and is 

statistically significant(p=0.001). The STE1 was also less in the resolution (18.55 

±10.025) than non-resolution group (25.18 ±13.485). STR was less in the non-

resolution group (p<0.05). Ejection fraction are also less in non-resolution group than 

resolution group. There was a significant negative correlation between the QRS score 

and STR with r = - 0.37 as shown in Table 4. There was also a negative correlation 

between Ejection fraction and QRS with (p=0.01). 
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Table – 5 EFFECT OF SMOKING ON QRS SCORE AND ST SEGMENT 

RESOLUTION 

 QRS <4 QRS >4 p-value 

SMOKER 54.1% 45.9% 0.842 

NON-SMOKER 56.8% 43.2% 
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TABLE 6 EFFECT OF SMOKING ON ST SEGMENT RESOLUTION 

 

 
RESOLUTION 

GROUP 

NON 

RESOLUTION 

GROUP 

p-value 

SMOKER 41.7% 58.3% 

0.117 

NON-SMOKER 62.2% 37.8% 
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Table – 7 EFFECT OF ALCOHOL ON QRS SCORE 

 

 QRS <4 QRS >4 p-value 

ALCOHOLIC 57.1% 42.9% 

0.839 NON- 

 

ALCOHOLIC 

54.5% 45.5% 
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Table – 8 EFFECT OF ALCOHOL ON ST SEGMENT RESOLUTION 

 

 
RESOLUTION 

GROUP 

NON 

RESOLUTION 

GROUP 

p-value 

ALCOHOLIC 57.1% 42.9% 

0.117 NON- 

 

ALCOHOLIC 

36.4% 63.6% 
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Table – 9 Effect of hypertension on QRS score 

 

 QRS <4 QRS >4 p-value 

HYPERTENSIVES 46.4% 53.6% 

0.178 NON- 

 

HYPERTENSIVES 

63.6% 36.4% 
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Table - 10 Effect of hypertension on ST SEGMENT RESOLUTION 

 

  
RESOLUTION 

GROUP 

NON- 

RESOLUTION 

GROUP 

p-value 

         HYPERTENSIVES 46.4% 53.6% 

0.268 NON- 

       

HYPERTENSIVES 

60.6% 39.4% 
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Table – 11 Effect of Diabetes on QRS score 

 

 QRS <4 QRS >4 p-value 

DIABETIC 41.9% 58.1% 

0.027* 

NON DIABETIC 70% 30% 
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Table – 12 Effect of Diabetes on ST segment resolution 

 

 
RESOLUTION 

GROUP 

NON- 

RESOLUTION 

GROUP 

p-value 

DIABETIC 45.2% 54.8% 

0.154 
NON- 

 

DIABETIC 

63.3% 36.7% 
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Table – 13 EFFECT OF CCF ON QRS score 

 

 QRS <4 QRS >4 p-value 

CCF 30.4% 69.6% 

0.002* 

NO CCF 71% 29% 
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Table – 14 EFFECT OF CCF ON ST segment resolution 

 

 

 
RESOLUTION 

GROUP 

NON- 

RESOLUTION 

GROUP 

p-value 

CCF 26.1% 73.9% 

0.001* 

NO CCF 71% 29% 
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Table – 15 Effect of type of MI on QRS SCORE 

 

 QRS <4 QRS >4 p-value 

ANTERIOR 45% 55% 

0.02* 

INFERIOR 76.2% 23.8% 
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Table – 16 Effect of type of MI on ST segment resolution 

 

 
RESOLUTION 

GROUP 

NON- 

RESOLUTION 

GROUP 

p-value 

ANTERIOR 42.5% 57.5% 

0.012* 

INFERIOR 76.2% 23.8% 
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Table – 17 Effect of Dyslipidaemia on QRS score 

 

 

 QRS <4 QRS >4 p-value 

DYSLIPIDEMIA 57.7% 42.3% 

0.791 NO 

 

DYSLIPIDEMIA 

54.3% 45.7% 

 

 

 

  

57.70%

42.30%

QRS<4 QRS>4
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Table – 18 Effect of Dyslipidaemia on ST segment resolution 

 

 
RESOLUTION 

GROUP 

NON- 

RESOLUTION 

GROUP 

p-value 

DYSLIPIDEMIA 61.5% 38.5% 

0.315 

NO 

DYSLIPIDEMIA 
48.6% 51.4% 
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DISCUSSION: 

Patients who arrive at our hospital diagnosed with acute Myocardial Infarction 

are treated more commonly with thrombolytic agents. The thrombolytics used in the 

treatment are Streptokinase (1.5 million IU), Alteplase (15 mg i.v bolus followed by 

50 mg over 30 minutes followed by 35 mg over 60 minutes), retepase (10 units + 10 

units i.v bolus). Various other treatment options also are available for MI such as the 

Percutaneous Transluminal Coronary Angioplasty. Streptokinase is still having 

popularity due to its cost effectiveness, readily available and hence we used 

streptokinase with our study. Various other studies also had proved the benefits of 

using streptokinase and is well accepted method of revascularisation. 

Here ST segment resolution is taken as a reliable tool to predict the 

revascularisation after the thrombolysis. Many clinical trials have also shown that ST 

segment non resolution is associated with increased risk of mortality and higher risk 

of complications26.In this context the presence of Q waves before reperfusion can 

predict the slower and incomplete resolution of ST segment. Selvester QRS score13 

was initially developed to predict the infarct size using ECG using 10 ECG leads and 

Modified Selvester score which is a 29-point system which is a simplified form is 

used in our study to quantify the QRS score in early stage of the disease to determine 

the effectiveness of reperfusion after treatment. 

We adopted a cut off ≥ 50% of ST resolution and <50% of ST resolution as a 

criterion for successful reperfusion and failed reperfusion respectively. Our study 

demonstrates that this modified QRS scoring can reliably predict the patients who can 

have ST segment resolution after thrombolysis. Patients with QRS score >4 would 
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predict the non-resolution of    ST elevation after treatment. 

This is important to predict the ST resolution in order to prevent unnecessary 

thrombolysis in patients especially in the situation where they present beyond the 

window period. But sometimes even when the patients present beyond the window 

period there is a doubtful role of thrombolysis. Therefore, it keeps alluring to 

recognise patients who stand to benefit the most with thrombolytics using the QRS 

score. 

The other benefit of our study is in the situation of silent Myocardial Infarction 

which are incidentally diagnosed in elderly, diabetic patients without much symptoms 

or other angina equivalents it becomes a cumbersome job to decide on the benefit of 

thrombolysis to achieve reperfusion. Thus, in this setting it becomes increasingly 

important to predict the ST resolution with the thrombolytics. QRS score gives a 

window of opportunity to decide whether patient could benefit from the use of 

thrombolytics. 

Even in some situations where patient present within window period some 

patients especially the elderly has the risk of bleeding. So, we can analyse this risk vs 

benefit from the use of QRS score in predicting the effectiveness of thrombolysis. 

Elderly patients have a higher QRS score likewise diabetics also have a high QRS 

score showing that diabetes have a risk of failed thrombolysis. Even patients with 

heart failure and low Ejection Fraction also have a high risk of failed thrombolysis. 

Studies32,33showed that the QRS score was more in patients with a high 2-year 

mortality after treated by PCI. The myocardial salvage achieved by the reperfusion of 
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the occluded arteries by PCI is less time dependent than thrombolysis. So as time 

progresses the efficacy of thrombolysis decreases but this problem is not seen much 

with PCI34.So it is important to decide on the efficacy of thrombolysis after treatment 

in the setting. 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

78  

CONCLUSION 

1. Higher age group has higher QRS score and has a more risk of risk of non-ST 

resolution. 

2. Sex, Smoking, Alcohol, Hypertension shows no statistical  relation with respect 

to ST resolution and QRS score. 

3.  Diabetics shows a statistical significance in relation to QRS score and had a 

high QRS score but they did not show any correlation with the ST resolution. 

4. Cardiac Failure has a significant correlation with respect to QRS score and ST 

resolution. The patients with cardiac failure have a high QRS score and there was 

high risk of ST non resolution. 

5. The patients with the type of MI or Dyslipidemia did not have  any significance 

in this study. 

6.  QRS score was lower in resolution group than the non- resolution group. 

There was a significant negative correlation between the QRS score and STR. 

Thus, a low QRS score have more chances of ST resolution (reperfusion) than 

high QRS score who have a less chance of ST resolution and have failed 

perfusion. 

7. There was also a negative correlation between Ejection fraction  and QRS score. 

8. Thus, QRS score would reliably predict the ST segment resolution in patients 

with STEMI receiving thrombolytic therapy. QRS score >4 says the patient has 

higher chances of ST non resolution. 
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SUMMARY 

This study was conducted in Government Chengalpattu medical college with 

study population of 61 with aim to determine whether Modified Selvester QRS score 

would reliably predict resolution of ST segment elevation in patients with acute 

Myocardial Infarction receiving thrombolytic therapy with streptokinase. 

Information gathered about the patients type of MI, Fasting lipid profile, 

Diabetes, Hypertension. Baseline ECG was taken and QRS score was calculated with 

the initial ECG and 90 minutes ECG after thrombolysis was taken.STE in initial ECG 

taken as STE1 and 90 minutes after thrombolysis taken as STE2 and the difference 

between the two taken as ST segment resolution (STR). The patients are divided into 

resolution ( STR more than or equal to 50%) and non resolution group ( STR less than 

50%) group. Based on the value QRS <4 predicting the resolution group and other 

characteristics are studied. 

Our study concluded that high QRS score noted with increasing age, diabetics, 

cardiac failure and have a more risk of non resolution. Also a significant negative 

corelation observed between EF and QRS score is noted. Thus, QRS score would 

reliably predict the ST segment resolution in patients with STEMI receiving 

thrombolytic therapy. QRS score >4 says the patient has higher chances of ST  non 

resolution. 
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STUDY PROFORMA: 

Name and age: 

Sex: 

Occupation: 

Presenting complaints: Chest pain - Duration 

Breathlessness         NYHA class             Other complaints 

Past History:  Type 2 DM / Hypertension/ CAD 

 Personal History: Smoker / Alcoholic 

Family History of IHD: 

General Examination: Pallor/ Pedal oedema   HR:  BP: 

CVS examination: Presence of S3 Gallop/Basal Crepitations  

Type of MI: 

Anterior:Anterolateral  / Anteroseptal 

Inferior: Inferior wall 

Infero posterior 

 KILLIP CLASS: 1/ 2/3/4 

Presentation time after symptoms:        in hours. 

Laboratory investigations: Haemoglobin: 

Lipid profile: 

RBS: 

FBS /PPBS (if diabetic): 

STE – 1: 

STE - 2: 

STR: > 50% Resolution (Resolution group) / < 50% Resolution (Non 

Resolution group) 

 QRS Score: 

EF %: 
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Lead 

 

Duration 

(msec) 

 Amplitude ratios  Max points 

I Q≥30 (1) R/Q≤1 (1) 2 

II Q≥40 

Q≥30 

(2) 

(1) 

  2 

aVL Q≥30 (1) R/Q≤1 (1) 2 

aVF Q≥50 

Q≥40 

Q≥30 

(3) 

(2) 

(1) 

R/Q≤1 

 

R/Q≤2 

(2) 

 

(1) 

5 

V1 Any Q 

R≥50 

R≥40 

(3) 

(2) 

(1) 

 

 

R/S≥1 

 

 

(1) 

4 

V2 AnyQ orR≤20 

R≥60 

R≥50 

(3) 

(2) 

(1) 

R/S≥1.5 (1) 4 

V3 Any Q orR ≤ 30 (1)   1 

V4 Q≥20 (1) R/QorR/S≤0.5 R/Q 

or R/S ≤1  

(2) 

(1) 

3 

V5 Q≥ 30 (1) R/QorR/S≤1 

R/Q or R/S ≤2  

(2) 

(1) 

3 

V6 Q≥ 30 (1) R/QorR/S≤1 

R/Q or R/S ≤3 

(2) 

(1) 

3 

 

STE 1: 

 

STE 2: 

STR: Resolution group/Non resolution group 

 QRS score: 
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INFORMED CONSENT FORM 
 
 
 
Title of the Study : “  MODIFIED SELVESTER QRS SCORE IN PREDICTING 

SUCCESSFUL RESOLUTION OF ST SEGMENT ELEVATION IN PATIENTS 

WITH ACUTE MYOCARDIAL INFARCTION RECIEVING THROMBOLYTIC 

THERAPY WITH STREPTOKINASE ” 

Name of the Participant : 

_______________________________________________________________________. 

Name of the Principal (Co-

Investigator):________________________________________________________. 

Name of the Institution: Chengalpattu Medical college and Hospital.  

Name and address of the sponsor / agency (ies) (If any) : 

_______________________________________ 

___________________________________________________________________________________________________

_____.  

 

Documentation of the informed consent 

 

I ____________________________________________have read the information in this form (or it 

has been read to me). I was free to ask any questions and they have been answered. I 

am over 18 years of age and, exercising my free power of choice, hereby give my 

consent  to be included as a participant in  “MODIFIED SELVESTER QRS SCORE 

IN PREDICTING SUCCESSFUL RESOLUTION OF ST SEGMENT ELEVATION 

IN PATIENTS WITH ACUTE MYOCARDIAL INFARCTION RECIEVING 

THROMBOLYTIC THERAPY WITH STREPTOKINASE”.(title of the study). 
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1. I have read and understood this consent form and the information provided to 

me.  

2. I have had the consent document explained to me.  

3. I have been explained about the nature of the study.  

4. I have been explained about my rights and responsibilities by the investigator.  

5. I have been informed the investigator of all the treatments I am taking or have 

taken in the past ____________________ months including any native (alternative) 

treatment.  

6. I have been advised about the risks associated with my participation in this 

study.* 

7. I agree to cooperate with the investigator and I will inform him/her 

immediately if I suffer unusual symptoms.* 

8. I have not participated in any research study within the past 

______________month(s).* 

9. I have not donated blood within the past _______________months----add if the 

study involves extensive blood sampling.* 

10. I am aware of the fact that I can opt out of the study at any time without having 

to give any reason and this will not affect my future treatment in this hospital.* 

11. I am also aware that the investigator may terminate my participation in the 

study at any time, for any reason, without my consent.  

12.  I hereby give permission to the investigators to release the information 

obtained from me as result of participation in this study to the sponsors, 

regulatory authorities, Govt. agencies, and IEC. I understand that they are 

publicly presented.  

13. I have understand that my identity will be kept confidential if my data are 

publicly presented . 

14. I have had my questions answered to my satisfaction.  

15. I have decided to be in the research study.  

 

 

I am aware that if I have any question during this study, I should contact the 

investigator. By signing this consent form I attest that the information given in this 



 

90  

document has been clearly explained to me and understood by me, I will be given a 

copy of this consent document.  

 

signature of the investigator : 
 
signature of the participant : 
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சுயஒப்புதல் படிவம் 

ஆய்வுசெய்யப்படும் தலலப்பு : "கடுலமயான மாரலைப்பு ந ாயாளிகலில்  

ஸ்ை்சரப்நைாகிநனஸுைன் த்நராம்நபாலிடிக் சிகிெல்ெலயப் சபறுதல் 

ந ாயாளிகளுக்கு ஸ்டி  பிரிவு உயரம்  குலைப்பலத  கணிப்பதில் 

மாை்றியலமக்கப்பை்ை செல்சவஸ்ைர ்மதிப்சபண்ணின் பங்கு.” 

 

பங்குசபறுபவரின் வயது:                                          

பங்குசபறுபவரின் எண் : 

 

நமநலகுறிப்பிைட்ுள்ள மருதத்ுவஆய்வின் விவரங்கள் எனக்கு 

விளக்கபை்டுள்ளது.  ான் இவ்வாய்வில் தன்னிெல்ெயாக பங்நகை்கின்நைன். 

எ ்தகாரணத்தினாநலா, எ ்த ெை்ைசிக்கலுக்கும் உை்பைாமல்  ான் 

இவ்வாய்வில் இரு ்து விலகிக்சகாள்ளலாம் என்றும் அறி ்துசகாண்நைன். 

இ ்த ஆய்வு ெம்ப ்தமாகநவா, இலதொர ்்து நமலும் 

ஆய்வுநமை்சகாள்ளும்நபாதும் இ ்த ஆய்வில் பங்குசபறும் மருதத்ுவர,் 

என்னுலைய மருத்துவஅறிக்லககலள பாரப்்பதை்கு என் அனுமதி நதலவ 

இல்லல என அறி ்துசகாள்கிநைன். இ ்த ஆய்வின் மூலம் கிலைக்கும் 

தகவலலநயா,முடிலவநயா பயன்படுத்திக் சகாள்ள மறுக்கமாை்நைன். 

இ ்த ஆய்வில் பங்குசகாள்ள ஒப்புக்சகாள்கிநைன். இ ்த ஆய்லவ 

நமை்சகாள்ளும் மருத்துவ அணிக்கு உண்லமயுைன் இருப்நபன் என்று 

உறுதியளிக்கிநைன். 

 

பங்நகை்பவரின் லகசயாப்பம்:  

                                

ொை்சியாளரின் லகசயாப்பம்: 

 

இைம்:                                                                                       

நததி:                                                                                      

 

பங்நகை்பவரின் சபயர ்மை்றும் விலாெம்: 

 

 

 

ஆய்வாளரின் லகசயாப்பம் : 

 

இைம்:                                                                நததி:    
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MASTER CHART 

 

S.n

o 

Name and 

age 

TIM

E 

(Hrs) 

Diabete

s 

Hypertensi

on 

SMOKE

R 

Alcoholi

c 

Cc

f 

dyslipidem

ia 

Type 
AnTERIOR / 

iNFERIOR 

Kili

p 

clas

s 

Ste

1 

Ste

2 

<50

% 

>50

% 

QRS 

SCOR

E 

EF

% 

1. 
Geetha 

kumari 44/f 
4 S S N N S S Anterior 2 52 21  S 2 37 

2 Rani 45/f 6 N S N N S S Inferior  1 21 6  S 3 35 

3 Kokila 55/f 1 S N N N N N Anterior 1 73 45 S  7 47 

4 
Murugan 

62/m 
3 S S S S N N Anterior 1 7 4 S  6 49 

5 
Krishnan 

44/m 
3 S S S S S N Inferior  1 15 6 S  4 42 

6 
Sagunthala 

65/f 
10 S N N N S N Inferior  1 7 3  S 3 34 

7 
Ezhumalai 

60/m 
4 N N N S N S Inferior 1 6 2  S 1 50 

8 
Adhikesavan 

50/m 
5 N N S S N S Inferior 1 6 5 S  2 40 

9 
Chandran75/

m 
9 N N S S S N Anterior 1 45 32 S  7 33 

10 
Sagayam 

60/m 
6 N N S S N S Anterior 1 15 6  S 2 48 

11 
Chellammal 

65/f 
3 S S N N N S Inferior 1 5 2  S 1 45 
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12 Subban 75/m 12 N N S S S N Inferior 3 7 5 S  10 33 

13 Ramu 44/m 15 S N N N S N Anterior 2 28 20 S  5 33 

14 
Kesavan 

48/m 
4 N N S S S S Anterior 2 15 11 S  3 42 

15 Revathi 50/f 5 N N N N N N Inferior 1 15 6  S 2 45 

16 
Annammal 

70/f 
6 S S N N N S Anterior 1 18 7  S 2 49 

17 Ravi 47/m 4 N S N N N S Inferior 1 14 6  S 5 55 

18 Lakshmi 56/f 7 S S N N S N Anterior 2 35 13  S 6 36 

19 
Kanambal67/

f 
8 S S N N S S Inferior 1 12 5  S 3 33 

20 Kasi 53/m 9 N S S S S N Anterior 1 34 30 S  7 34 

21 Mani 46/m 2 S S S S N N Anterior 1 32 12  S 3 44 

22 
Babyammal 

68/f 
4 N S N N N N Anterior 1 23 19 S  2 50 

23 Dhanam 68/f 8 S N N N N N anterior 1 32 24 S  7 32 

24 
velmurugan 

59/m 
10 N N N N N S anterior 1 41 15  S 2 45 

25 
Muniyammal 

72/f 
13 S S N N S N Anterior 2 42 33 S  8 26 
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26 
Kanagammal 

61/f 
9 N S N N N S Anterior 1 24 10  S 5 42 

27 
Tamilarasi 

57/f 
12 S S N N N S Inferior 1 15 5  S 3 45 

28 Selvi 69/f 6 N S N N N N Inferior  1 14 10 S  2 33 

29 
Tamilarasan 

49/m 
3 N N S S N S Anterior 1 28 11  S 2 45 

30 Kannan 48m 14 N N N S N S Anterior 1 26 17 S  7 33 

31 
Thanigachala

m 65/m 
5 S S N N S N Anterior  2 28 19 S  10 28 

32 Lakshmi 63/f 10 S S N N S S Anterior 2 24 15 S  7 32 

33 
Parthian 

32/m 
2 N N S N N S Inferior  1 10 3  S 2 50 

34 
Muthiah 

47/m 
7 S N S S N N Anterior 1 13 5  S 3 48 

35 Joseph 60/m 10 S S N S S N Anterior  2 27 19 S  10 32 

36 Baskar 49/m 5 N S N S N N Anterior 1 21 12  S 3 48 

37 
Michael 

36/m 
3 N N S S N N Inferior  1 15 5  S 3 52 

38 
kanthasamay 

48/m 
8 S N S S S S Anterior 2 30 23 S  9 32 

39 Mannar 50/m 12 S N N S N S Anterior 1 23 15 S  2 48 
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40 
kannabiran 

45/m 
10 S S S S S N Anterior 2 28 20 S  10 33 

41 raja 67/m 12 S N N N N S Inferior 1 15 10  S 6 45 

42 
Sivaraman 

65/m 
10 N S S N S N Anterior 2 28 21 S  12 33 

43 Ibrahim 52/m 9 N N N N N N Inferior  1 9 4  S 6 45 

44 
Santhanam 

60/m 
4 S N N N N N Anterior 1 22 10  S 3 48 

45 Xavier 55/m 7 N N S N N N Inferior 1 11 4  S 2 45 

46 
Kanniyappan 

72/m 
5 S S N N N N Anterior 1 23 10  S 3 45 

47 Balaji 62/m 6 S N N S S S Anterior 1 18 14 S  6 34 

48 
Varadarajan 

44/m 
7 N N N S N N Inferior  1 10 3  S 1 50 

49 
Rajalakshmi 

40/f 
4 N N N N N N Anterior  1 15 6  S 2 45 

50 
Muniyappan 

76/m 
8 S N N N S N Inferior I 9 6 S  6 30 

51 Raja 54/m 16 N N S  S. N S Anterior 1 21 6  S 3 46 

52 
Kalimuthu 

62/m 
5 S N S S N N Anterior 1 23 13 S  8 42 

53 
Rajagopal 

35/m 
3 S N N S S N Anterior 1 17 6  S 2 48 



 

96  

54 
Manigandan 

63/m 
13 N S S S S S Anterior 2 30 18 S  5 33 

55 
kannabiran 

68/m 
14 N S N N N N Anterior 1 28 19 S  2 42 

56 
kalimuthu 

78/m 
8 S S S  N N S Anterior 1 19 10 S  6 34 

57 
Ilavarasan 

45/m 
12 N N S S N N Inferior 1 15 5  S 3 41 

58 Nagarani 50/f 6 S S N N N S Anterior 1 21 12  S 6 50 

59 Rajan 32/m 4 N N S N N N Inferior 1 15 4  S 3 45 

60 Siva 78/m 12 S S S S S S Anterior  2 23 17 S  10 33 

61 
Pandiyan 

39/m 
5 N N N S N N Anterior 1 19 8  S 3 48 

 

CCF – Congestive Cardiac Failure            l HTN – Hypertension  

Sex: M- Male, F- Female   

EF – Ejection Fraction 
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ABBREVIATIONS: 

NSTEMI - NON ST ELEVATION MYOCARDIAL INFARCTION   

SIHD  - STABLE ISCHEMIC HEART DIASEASE 

UA  - UNSTABLE  ANGINA         

STEMI - ST ELEVATION MYOCARDIAL INFARCTION 

STE 1  - SUM OF ST SEGMENT ELEVATION IN THE FIRST ECG 

STE 2  - SUM OF ST SEGMENT ELEVATION IN THE 90 MINS             

ECG 

 STR - DIFFERENCE BETWEEN STE 1 AND STE 2 

SK          -   STREPTOKINASE 

GUSTO       -    GLOBAL UTILISATION OF STREPTOKINASE AND 

TISSUE   PLASMINOGEN ACTIVATOR FOR OCCLUDED 

CORONARY ARTERIES 

IRIS   - INTERNATIONAL STUDY OF INFARCT SURVIVAL  

COLLABORATION GROUP 

T PA  - TISSUE PLASMINOGEN ACTIVATOR 

GISSI  - GRUPPO ITALINOPER SO STUDIO DELLA 

SOPRAVVIENZANCIL INFARCTO  

CAD - CORONARY ARTERY DISEASE 

TMT  - TREADMILL TEST. 

PCI  - PERCUTANEOUS TRANSLUMINAL CORONARY 

ANGIOPLASTY  

ECG - ELECTROCARDIOGRAPHY 
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CABG - CORONARY ARTERY BYPASS GRAFT 


