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Acute myocardial Infarction

Chest pain from an acute myocardial infarction may escalate in intensity. Patients may
express a feeling of impending doom and may exhibit extreme anxiety.
A common obstacle to timely intervention by the health care provider when dealing
with a patient who complains of chest pain is denial. Patients often deny the possibility that
they may indeed be experiencing a heart attack, with thoughts such as “It can’t happen to
me.” Often patients prefer to believe that they are merely experiencing indigestion and that
these symptoms will be gone by morning. Unfortunately, it may be the patient, rather than
the symptoms, who is gone by morning. With proper public education, many lives have
been saved that otherwise would have been lost. This is due in large part to the simple fact
that many thousands of laypersons have been certified in the skill of cardiopulmonary resuscitation (CPR).
It should be noted that in special circumstances, patients may experience no chest pain at
all and still have sustained a myocardial infarction. Primarily, this is true in the diabetic patient
with advanced neuropathy, which is caused by the destruction of nerve endings and results in
the inability to perceive pain. The scenario with which diabetic patients may present is often
congestive heart failure. Some elderly patients also may experience an AMI without chest pain;
most commonly their only presenting symptom will be the complaint of profound weakness.

neuropathy the
inability to perceive
pain due to
destruction of nerve
endings

StANDArD trEAtmENt moDALItIES
The primary goal of management of the patient with symptomatic chest pain is to strive to
interrupt the infarction process. This can be achieved through interventions such as immediate and effective oxygen administration, pain alleviation, management of dysrhythmias, and
the initiation of aspirin therapy. Without a doubt, the most important drug any patient with
chest pain can receive is oxygen. Time and again, you will see this statement simply because
it is true and critically important to the viability of your patient.
Considerations regarding treatment include:
n
n
n
n
n

n

Administer 100 percent oxygen.
Establish an intravenous (IV) lifeline according to local protocols.
Measure oxygen saturation level (pulse oximetry), if equipment is available.
Perform continuous cardiac monitoring.
Provide pain control and management (i.e., nitroglycerin, morphine sulfate, Demerol, etc.) according to local protocols.
Initiate aspirin therapy.

Reperfusion modalities
Based on the initial assessment and the EKG tracing of your patient, you must determine if he
is a likely candidate for rapid transport and reperfusion modalities. Modalities for reperfusion
include the administration of fibrinolytics, percutaneous coronary intervention (PCI) . . .
commonly referred to as cardiac catherization . . . and, in some cases coronary artery bypass
grafting may be necessary.
The initiation of thrombolytic or fibrinolytic therapy in order to limit the progression
of the infarct is based on local and state protocols in conjunction with physician intervention. New research has questioned the efficacy of the immediate initiation of thrombolytic
therapy when availability of and access to a cardiac catherization laboratory (cath lab) is
immediate.

fibrinolytic therapy
the use of agents to
activate enzymes
that dissolve a
thrombus
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Percutaneous Coronary Intervention is performed in cath labs in hospitals for the
express purpose of diagnosing and treating patients with chest pain. Catherization labs have
become increasingly available across the country, and many of these labs are being staffed
continually around the clock due to the development of STEMI protocols. STEMI refers to
ST Elevation Myocardial Infarction. In this process, when EMS units detect a STEMI, the
12-lead EKG is transmitted to the closest emergency department with an interventional cath
lab. This process may bypass a hospital which does not have cath lab capability and must be
based upon local protocols.
If PCI intervention is not sufficient, the patient may require further intervention
including Coronary Artery Bypass Grafting (CABG). This procedure is rarely done emergently. In this procedure, a vein—most often the saphenous—is harvested and grafted
around the diseased artery to provide for uninterrupted blood flow below the blockage
(Figure 4).
Remember that the focus of assessment and treatment of the patient who presents
with chest pain centers on the immediate oxygenation of hypoxic tissue. Treatment initiatives will vary depending upon your patient’s specific situation. However, you must
focus on continual and thorough assessment until such time that the patient is clinically
stable.

NoNCArDIAC CAuSES of ChESt pAIN
Causes of noncardiac chest pain are numerous. However, remember that chest pain is cardiac in nature until proven otherwise, especially in the prehospital arena. Some of the causes
of noncardiac chest pain include (but are not limited to) the following:
n
n
n
n

Pleurisy—inflammation of the covering of the lungs (pleura).
Costrochondritis —inflammation of intercostal muscles (located between ribs).
Pericarditis —inflammation of the pericardial sac (surrounding the heart).
Myocardial contusion —secondary to chest trauma (high incidence of dysrhyth-

mias).
n
n

Muscle strain —secondary to overstretching of the chest wall muscles.
Trauma —secondary to injury to the chest wall and/or organs contained within the

chest.

Figure 4. Coronary angiography © michael C. West
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Examples of chest injuries secondary to trauma include:
n
n
n
n

Hemothorax—the collection of blood within the pleural cavity.
Pneumothorax—the collection of air within the pleural cavity.
Hemopneumothorax—the collection of blood and air within the pleural cavity.
Tension pneumothorax—air trapped in the thoracic cavity without an escape route;

pressure builds and affects the lungs, heart, and other vital organs.
Chest trauma can produce severe chest pain and may indicate a serious condition that
requires immediate intervention. Any patient who exhibits chest pain, regardless of the clinical presentation, should be monitored for the possible occurrence of dysrhythmias. Remember the old adage about an ounce of prevention? When dealing with chest pain, this adage
definitely applies because TIME IS MUSCLE.

CLINICAL SIGNIfICANCE
As mentioned at the beginning of this chapter, cardiac emergencies, including acute myocardial infarctions, continue to be one of the nation’s leading causes of death. Thus the significance of the patient’s condition, as well as the need for early intervention for patients
with suspected AMI, is paramount. An acute myocardial infarction may be a staggering
event involving electrical conduction system disturbances, as well as mechanical failure
secondary to infarcted tissue.

pAtIENt ASSESSmENt
Recall that time is muscle, and act accordingly. Thus, timely assessment and management,
including immediate oxygen administration, must be rapidly initiated and completed within
a 10-minute time interval. Your initial assessment and evaluation should focus on the
patient’s general appearance. You will probably note that patients who are experiencing an
AMI will tend to remain quiet and still. These patients also tend to prefer a sitting position.
The Fowler’s or semi-Fowler’s position tends to allow the patient to breathe more comfortably and may decrease the workload of the myocardium.
A thorough and timely evaluation and management of the patient’s ABCs (airway,
breathing, circulation) is imperative. Any problem encountered during this evaluation must
be managed quickly, followed by a rapid assessment of the vital signs. Because of the wide
variations of the presenting vital signs, the clinician should be aware that vital signs are not
necessarily reliable in diagnosing an AMI. In spite of this fact, it is important that you
monitor and record these signs at frequent intervals.
One of the most important assessment tools that you will utilize when managing the
suspected AMI patient is the cardiac monitor. Dysrhythmias that originate from ischemic
and injured myocardial tissues are a common complication of acute myocardial infarction.
It is critical for you to understand that in the clinical setting, dysrhythmias may be simply
warning signs or they may signal severe, life-threatening events. In either case, you must not
ignore the presence of any abnormal heart rhythm when dealing with a patient who exhibits
the textbook clinical presentation of an acute myocardial infarction. Although the 3-lead
EKG strip will adequately depict the heart rate and rhythm, the 12-lead EKG has the ability
to afford a comprehensive picture of the myocardial events occurring during an acute myocardial infarction.
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Summary
Your suspicion of an acute myocardial infarction must be
based on a combination of a positive 12-lead EKG and the
patient’s clinical picture (signs and symptoms) in the prehospital arena. In the in-hospital setting, these two factors
in addition to serum enzyme changes and the development of pathologic Q waves will further assist in your

conclusion. Keep in mind, however, that a negative
12-lead EKG does NOT rule out the presence of an AMI.
Remember also that any patient who complains of chest
pain must be thoroughly evaluated and management continued until the possibility of AMI is ruled out by the
physician.

Key points to remember
1. The two main branches of the coronary arteries are
located on the surface of the heart.
2. The two main branches are the right coronary artery
and the left coronary artery.
3. The left coronary artery extends from the aorta and
divides into the left anterior descending and the circumflex artery.
4. The right coronary artery extends from the aorta
around to the posterior portion of the heart and
branches into the posterior descending artery.
5. The coronary sinus is a short trunk that serves to
receive deoxygenated blood from the major veins of
the myocardium.

6. Angina pectoris is described as the pain that results
from a reduction in blood supply to myocardial tissue.
7. Acute myocardial infarction results from the prolonged
lack of blood flow to a portion of the myocardial tissue,
which results in a lack of oxygen and death of tissue.
8. Chest pain is the most common presenting symptom
of cardiac disease.
9. The primary goal of management of the patient with
symptomatic chest pain is to strive to interrupt the
infarction process.
10. The “time is muscle” adage means that the more time
it takes to intervene, the more muscle that may potentially be damaged.

review Questions
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1. The right and left coronary arteries branch off of the:
a. ventricular artery.
b. myocardial sulcus.
c. proximal portion of the aorta.
d. distal portion of the aorta.

4. Myocardial infarction is:
a. always temporary.
b. usually diagnosed within 24 hours.
c. age limited in most patients.
d. due to myocardial cell death.

2. Collateral circulation allows for:
a. alternate path of blood flow in the event of occlusion.
b. circulation continuum during diastole.
c. maintaining artery patency during spasms.
d. the ability of blood flow continuum during systole.

5. The most common cause of an AMI is:
a. coronary vasospasms.
b. atherosclerotic lesions.
c. thrombus formation.
d. arteriosclerotic blebs.

3. The pain of angina pectoris:
a. is always constant.
b. is typically temporary.
c. occurs only during rest.
d. is never mistaken for indigestion.

6. In acute myocardial infarctions, chest pain is long in
duration and not relieved by nitroglycerin.
a. True
b. False
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7. Patients experiencing an AMI will always complain
of chest pain.
a. True
b. False
8. ST segment elevation is a primary indicator of:
a. ventricular atrophy.
b. ventricular hypertrophy.
c. myocardial injury.
d. atrial aneurysm.
9. The T wave on the EKG strip represents:
a. rest period.
b. bundle of His.
c. atrial contraction.
d. ventricular contraction.

12. Management of a patient who is suspected of having
sustained a myocardial contusion should:
a. focus primarily on the associated and isolated
chest injury.
b. be similar to the treatment administered to a
suspected MI patient.
c. only be initiated at the definitive care facility
following transport.
d. completed in the prehospital arena, prior to
transport to the hospital.
13. The 12-lead EKG is utilized to:
a. rule out the presence of an acute MI.
b. confirm the presence of an acute MI.
c. identify dysrhythmias and contractile force.
d. identify mechanical causes of dysrhythmias.

10. When interpreting dysrhythmias, you should remember
that the most important key is the:
a. PR interval.
b. rate and rhythm.
c. presence of dysrhythmias.
d. patient’s clinical appearance.

14. Timely assessment and management including
immediate oxygen administration must be rapidly
completed within a _______ minute time interval.
a. 5
c. 12
b. 10
d. 15

11. The primary goal of management of the patient with
symptomatic chest pain is to:
a. interrupt the infarction process.
b. augment the infarction process.
c. institute thrombolytic therapy.
d. increase myocardial oxygen consumption.

15. The most important drug any patient experiencing
chest pain can receive is:
a. nitroglycerin.
b. aspirin.
c. oxygen.
d. morphine.

Answers
1. c
4. d
7. b
10. d
13. b

2. a
5. c
8. c
11. a
14. b

3. b
6. a
9. a
12. b
15. c
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