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Background: Acute myocardial infarction (AMI) is the rapid development of 
myocardial necrosis caused by a critical imbalance between the oxygen supply 
and demand of the myocardium. This usually results from plaque rupture with 
thrombus formation in a coronary vessel, resulting in an acute reduction of blood 
supply to a portion of the myocardium.  

Pathophysiology: The most common cause of AMI is narrowing of the 
epicardial blood vessels due to atheromatous plaques. Plaque rupture with 
subsequent exposure of the basement membrane, results in platelet aggregation; 
thrombus formation; fibrin accumulation; hemorrhage into the plaque; and 
varying degrees of vasospasm. This can result in partial or complete occlusion of 
the vessel and subsequent myocardial ischemia. Total occlusion of the vessel for 
more than 4-6 hours results in irreversible myocardial necrosis, but reperfusion 
within this period can salvage the myocardium and reduce morbidity and 
mortality.  

Frequency:  
 In the US: AMI is a leading cause of morbidity and mortality in the United 

States. Approximately 1.3 million cases of nonfatal AMI are reported each 
year, for an annual incidence of approximately 600 per 100,000 people.  

Mortality/Morbidity:  
 Approximately 500,000-700,000 deaths caused by ischemic heart disease 

occur in the United States alone. 

 More than one half of deaths occur in the pre-hospital setting. 

 In-hospital fatalities account for 10% of all deaths. An additional 10% of 
deaths occur in the first year post infarct. 

Sex:  
 Male predilection exists in persons aged 40-70 years, but can occur in 

young adult males as well. 

 In persons older than 70 years, no sex predilection exists. 

 Pre-menopausal females as young as age 24 have been known to have 
AMI.  
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Age:  
 AMI occurs most frequently in persons older than 45 years. 

 Certain subpopulations younger than 45 years are at risk, particularly 
cocaine users, insulin-dependent diabetics, patients with 
hypercholesterolemia, and those with a positive family history for early 
coronary disease. A positive family history includes any first-degree male 
relative aged 45 years or younger or any first-degree female relative aged 
55 years or younger who experienced a myocardial infarction. 

 In younger patients, the diagnosis may be hampered if the physician does 
not maintain a high index of suspicion. 

 

History:  
 Chest pain, usually across the anterior precordium, is described as 

tightness, pressure, or squeezing. 

 Pain may radiate to the jaw, neck, arms, back, and epigastrium. The left 
arm is affected more frequently than the right arm. 

 Dyspnea, which may accompany chest pain or occur as an isolated 
complaint, indicates poor ventricular compliance in the setting of acute 
ischemia. 

 Nausea and/or abdominal pain often are present in infarcts involving the 
inferior wall. 

 Anxiety 

 Lightheadedness and syncope 

 Cough 

 Nausea and vomiting 

 Diaphoresis 

 Wheezing 

 Elderly patients and those with diabetes may have particularly subtle 
presentations and may complain of fatigue, syncope, or weakness. 

 

Physical:  
 Frequently, physical examination findings are normal. 
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 Patients with ongoing symptoms usually will lie quietly in bed and appear 
pale and diaphoretic. 

 Hypertension may precipitate AMI, or it may reflect elevated 
catecholamines due to anxiety, pain, or exogenous sympathomimetics. 

 Hypotension indicates ventricular dysfunction due to ischemia. It usually 
indicates a large infarct and may be observed with a right ventricular 
infarct. 

 Acute valvular dysfunction may be present. 

o This dysfunction usually involves the papillary muscle. 

o Mitral regurgitation due to papillary muscle ischemia or necrosis 
may be present. 

 Congestive heart failure (CHF) may occur. 

o Neck vein distention 

o Third heart sound (S3) 

o Rales on pulmonary examination 

 New or worsening mitral regurgitant murmur may be noted. 

 A fourth heart sound is a common finding in patients with poor ventricular 
compliance that is due to a preexisting heart disease or hypertension. 

 Dysrhythmias may be present. 

 With heart block or right ventricular failure, cannon jugular venous a 
waves may be noted. 

Causes:  
 The predominant cause is a rupture of an atherosclerotic plaque with 

subsequent spasm and clot formation. 

 Ventricular hypertrophy (e.g., left ventricular hypertrophy [LVH], idiopathic 
hypertrophic subaortic stenosis [IHSS], underlying valve disease) 

 Hypoxia due to carbon monoxide poisoning or acute pulmonary disorders 
(Infarcts in this setting usually occur when myocardial demands 
dramatically are increased relative to blood supply.) 

 Emboli to coronary arteries, which may be due to cholesterol or infectious 
causes 

 Coronary artery vasospasm 

 Arteritis 
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 Coronary anomalies, including aneurysms of the coronary arteries 

 Cocaine, amphetamines, and ephedrine 

o Increase after load or inotropic effects, which increase myocardial 
demand 

o Primary vasospasm of the coronary artery 

 Risk factors for atherosclerotic plaque formation include the following: 

o Age 

o Being male and younger than 70 years 

o Smoking 

o Hypercholesterolemia and hypertriglyceridemia 

o Diabetes mellitus 

o Poorly controlled hypertension 

o Type “A” personality 

o Family history 

o Sedentary lifestyle 
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 All patients presenting with signs and/or symptoms indicating suspected 
myocardial infarction should be assessed and treated according to accepted 
medical standards. 

Assessment: 

 ABC’s 

 Description of pain to include: 

 Provocation / precipitating factors 

 Quality 

 Radiation / recurrence / region  

 Severity 

 Time pain started 

 Past medical history 

 Medication allergies 

 Current medications 

 Cardiac risk factors 

 History of drug use related to chief complaint 

 Focused secondary exam to include: 

 Palpation of chest 

 Palpation of abdomen 

 Pain with respiration? 

 Positional relief? 

 JVD/pedal edema 

 Vital signs: 

 ECG rhythm (note ST changes/ectopy) 

 12 Lead if available 

 Pulse oximetry 

 Breath sounds (4 point, preferably on bare skin) 

 Pulse  

 Respirations 

 Blood pressure (auscultated) 

 Skin signs 

 Glasgow Coma Scale (GCS) 

 Blood sugar (if ALOC) 
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 Associated symptoms: 

 Nausea/vomiting or other GI symptoms 

 Dyspnea 

 Syncope/ALOC 

 Palpitations 
 
Treatment: 

 Treatment must be performed as soon as possible. 12 Lead ECG should be 
performed prior to treatment whenever possible, however 12 lead should not 
excessively delay care 

 If STEMI is confirmed on 12 lead, a copy of the strip should immediately be 
sent to the base hospital via email. If within 45 minutes of a STEMI Receiving 
Center (SRC), transport should begin towards the SRC while concurrently 
making base hospital contact. If the patient is unstable do not bypass the 
closest ER 

 Progress of treatment algorithms assume the patient’s condition is 
continuing despite continued therapy  

 Target on-scene times should be less than ten (10) minutes 

 Do not allow patient to walk 

 County protocols shall be followed. Specific time frames for treatment 
regimens are as follows (whenever possible):  

 
  Specific Therapy     Time Frame 

  Oxygen   1-2 minutes 

  Aspirin*  2-3 minutes 

  12 Lead  2-3 minutes 

  Nitroglycerine 3-5 minutes 

  Intravenous Access 3-5 minutes 

  NTG Paste after 3 SL NTG 

  Morphine Sulfate or Fentanyl** ** 

 

* Current ASA dosing is 162 mg PO. 162 mg has been scientifically proven to be 
as equally effective as higher doses, but with fewer side effects. 

** Morphine sulfate or Fentanyl should be administered if no or minimal relief of 
pain after 3 NTG or if NTG is contraindicated. 


