
OUTDOOR EMERGENCY CARE ,  5th Edition                   Instructor’s Manual

Chapter 15  Cardiovascular Emergencies

OEC Instructor Resources: Student text, Instructor’s Manual, PowerPoints,  Test Bank, IRCD, myNSPkit (online resource), CPR manikins, AED trainer



NOTE:  The CPR instruction/information in this chapter DOES NOT give a student CPR Certification.

OEC Student Resources: Student  text, Student CD, myNSPkit (online resource)
Chapter Objectives

Upon completion of this chapter, the OEC Technician will be able to: 
15-1. List and describe the anatomical structures of the cardiovascular system.

15-2. Describe the functions of the cardiovascular system.

15-3. Describe the flow of blood through the cardiovascular system.

15-4. Define the following:

· acute myocardial infarction

· atherosclerosis
· cardiovascular disease

· coronary artery disease

· hypertension
15-5. List the signs and symptoms for the following cardiovascular disorders:

· acute myocardial infarction

· aortic aneurysm

· cardiogenic shock

· congestive heart failure

· pericardial tamponade

· pulmonary embolism

15-6. List the arrhythmias associated with sudden cardiac death.

15-7. Describe and demonstrate how to assess a patient with a cardiovascular emergency.

15-8. Describe and demonstrate the proper care of a patient with a cardiovascular emergency.

15-9. List three common cardiac medications.

15-10. Describe and demonstrate how to perform CPR on the following:

· an adult
· a child
· an infant
15-11. Describe and demonstrate the proper use of an AED.

Essential Content

I.
Anatomy and physiology

A.
Three major parts



1.
Heart




a.
Located to the left of sternum in the chest




b.
Enclosed in pericardial sac




c.
Four chambers, divided into two sides





i.
Right receives deoxygenated blood and sends to lungs





ii.
Left receives oxygen-rich blood and sends to body





iii.
Each side contains an atrium (upper chamber) and ventricle (lower chamber)





iv.
Heart valves separate the chambers and direct blood forward and prevent backflow




d.
Blood is pumped through heart to the lungs 




e.
Lungs supply oxygen and allow carbon dioxide to leave the blood



f.
Blood leaves lungs through pulmonary veins to left atrium, then through mitral valve to left ventricle and aorta, which sends to the rest of the body




g.
Electrical system of the heart is in the myocardium—stimulates forceful contraction of ventricles



2.
Blood vessels




a.
Arteries 





i.
Transport oxygen-rich blood away from heart to tissues





ii.
Thicker, more muscular walls





iii.
Divide into progressively smaller arteries and arterioles and terminate at capillaries




b.
Capillaries





i.
Bridge between arterioles and venules



ii.
One cell thick wall, and permeable 



iii.
Allow for exchange of nutrients and oxygen for waste products in tissues




c.
Veins/venules





i.
Carry oxygen-depleted blood back to the heart





ii.
Veins progressively get smaller, becoming venules



3.
Blood




a.
Transports and deposits materials 




b.
Heart pumps stronger and faster to get more nutrients and oxygen to the body during physical activity




c.  Refer to Chapter 10 (Shock) for additional information on blood 

II.
Cardiovascular emergencies

A.
Cardiovascular disease (CVD)


1.
Atherosclerosis




a.
Hardening of the arteries




b.
Plaques consisting of cholesterol and calcium form along inner lining of arteries




c.
Decreases internal diameter of artery, decreasing blood flow to tissues




d.
Plaques harden, affected arteries cannot dilate properly to increase the flow of nutrients and oxygen



e.
In coronary arteries, heart may not receive the oxygen and nutrients needed—resulting decrease can cause heart muscle to die



f.
CVD can cause high blood pressure, heart failure, acute myocardial infarction (AMI), sudden cardiac death



g.
Reducing risk factors can reduce deaths from CVD (eat nutritious foods, stay active, quit smoking, lose weight, control hypertension and diabetes)

h.
OEC Technician has excellent chance of being presented with a cardiovascular emergency



2.
Hypertension



a.
Condition in which blood pressure within the arteries is abnormally elevated (systolic reading greater than 140 or diastolic reading greater than 90)


b.
Internal diameter of small arterioles narrows due to atherosclerosis or other causes restricting blood flow through arteries



c.
Along with plaque buildup, increased pressure damages small arteries in many organs




d.
Cause is multifactorial, and certain risk factors are believed to contribute



e.
Untreated, predisposes one to heart disease because of damage caused to blood vessels, and other problems, such as stroke and kidney failure



f.
Treatable through combination of medications, and eliminating controllable risk factors such as smoking, losing weight



3.
Congestive heart failure (CHF)




a.
Heart cannot adequately pump blood to tissues of the body; blood backs up into vessels to the heart




b.
Can occur on the right or left side of the heart, or both



c.
Right-sided heart failure results in backup of blood into the systemic circulation causing leakage of the fluid part of the blood into dependent tissues, most commonly in feet and ankles




d.
Left-sided heart failure causes blood to back up into the lungs, results in pulmonary edema



4.
Pulmonary edema



a.
Accumulation of fluid in the lungs caused by severe left-sided CHF resulting from acute myocardial infarction, direct trauma to lung tissue, certain medical conditions (e.g., severe anemia), certain drugs (e.g., heroin)



b.
Left ventricle no longer pumps effectively, blood backs up to the heart



c.
Fluid seeps into the alveoli, prevents proper exchange of oxygen and carbon dioxide



d.
Leads to moderate to severe hypoxia



e.
Respiratory centers in the brain signal the body to breathe faster



f.
As lungs continue to fill with fluid it can produce frothy, blood-tinged sputum



g.
Patient can go into cardiogenic shock as the condition worsens



h.
Can also be caused by high altitude illness (refer to Chapter 28)


5.
Angina pectoris or simply angina




a.
Chest pain or discomfort caused by ischemia of the myocardium




b.
Occurs when oxygen demands of the heart muscle tissue exceed available supply




c.
Most common cause from narrowing of the internal diameter of coronary artery




d.
Stressors such as physical activity and certain medications increase oxygen demands




e.
Once stressors are eliminated, pain usually subsides



f.
Vasoconstriction or spasm of coronary arteries is another cause that typically occurs in response to certain drugs like methamphetamine and cocaine or unknown reasons



6.
Myocardial infarction (MI) or acute myocardial infarction (AMI)



a.
Blockage in one or more of the coronary arteries resulting in ischemia and then death of heart muscle




b.
Most common cause of blockage is a blood clot




c.
Heart tissue becomes oxygen-starved, tissue will die or infarct




d.
If enough heart muscle is damaged, the heart cannot pump effectively




e.
Can lead to other life-threatening problems



7.
Cardiac arrhythmias



a.
Irregular heart beat or heart rhythm




b.
Primary cause of life-threatening arrhythmia is ischemia of heart muscle




c.
Can slow heart rate down below 60 bpm (bradycardia) 




d.
Can speed heart rate up above 100 bpm (tachycardia)




e.
Can alter the regularity of the rhythm 




f.
Can affect ability for the heart to pump, which can adversely affect blood pressure and lead to shock



g.
Ventricular fibrillation and pulseless ventricular tachycardia are two life-threatening arrhythmias that result in death if not rapidly treated



h.
Can cause blood to pool and clot—can travel to brain or elsewhere to block blood flow



8.
Cardiogenic shock



a.
When heart no longer pumps effectively can cause blood pressure to fall, resulting in cardiogenic shock




b.
Most common cause is myocardial infarction




c.
Unless identified and treated quickly, potentially lethal outcome



9.
Sudden cardiac arrest (SCA)




a.
Abrupt cessation of effective electrical activity within the heart




b.
Results in immediate inability for the heart to pump into the coronary arteries, brain, other vital organs




c.
Patient will not have a pulse




d.
Occurs without warning, and often without prior symptoms




e.
Causes include:





i.
Myocardial infarction





ii.
Lethal arrhythmias such as:






a)
Ventricular fibrillation






b)
Pulseless ventricular tachycardia






c)
Asystole



f.
Prompt treatment of pulseless ventricular tachycardia or ventricular fibrillation may result in restoration of effective heartbeat




g.
Asystole usually fatal



10.
Thromboembolism



a.
Thrombus is a stationary blood clot



b.
Embolus can be a thrombus that has broken loose or another material, such as fat or air, that is carried from one part of the body to another



c.
May go undetected until it disrupts blood flow



d.
Deep vein thrombus (DVT) occurs when clot forms within one of the large veins of the extremities (usually lower) or pelvis




e.
Typically follows prolonged periods of sitting, inactivity, or immobilization 



f.
Thromboembolism is a serious, potentially fatal condition in which a DVT dislodges and travels through bloodstream to lungs, heart, or brain



g.
Pulmonary embolism (PE) is most lethal form of embolism

i.
Lodges in pulmonary artery or branch; blocks blood flow into lung

ii.
Prevents oxygenation of blood at the alveoli distal to the site of the occlusion



iii.
Saddle embolus occurs at primary junction where main pulmonary artery splits into the right and left 





iv.
Blood flow and gas exchange to both lungs is disrupted and patient will die





v.
Most common source is thromboembolism originating in the pelvis or legs





vi.
Other causes can be fat cells, plaque, and amniotic fluid



11.
Pericarditis and pericardial tamponade



a.
Pericarditis is inflammation of the pericardial sac





i.
Causes include myocardial infarction, bacterial and viral infections, and trauma





ii.
Results in severe pain especially with deep inhalation and cough





iii.
Symptoms can vary with position and last for hours or days



b.
Pericardial tamponade is excess fluid buildup in space between the outer wall of the heart and the pericardial sac





i.
Restricts heart’s ability to expand and pump effectively





ii.
Life-threatening condition that requires emergency removal of the fluid from the sac

12.
Aortic aneurysm/aortic dissection

a.
Sac formed by localized dilation in a blood vessel


b.
Common causes are atherosclerosis and hypertension


c.
Aortic aneurysm occurs anywhere along the aorta



i.
Abdominal aortic aneurysm (AAA) 



ii.
Chest/thoracic aneurysm 


d.
Can occur in blood vessels within the brain


e.
Have high death rate should they rupture


f.
Aortic dissection



i.
Innermost lining of the aorta is disrupted and tears away from the wall of aorta



ii.
Tear grows in size due to high pressure within the aorta



iii.
Can penetrate the other layers, weakening the vessel wall



iv.
Makes aorta susceptible to rupture



v.
Results in life-threatening internal bleeding 

13.
Heart valve disorders

a.
Cause heart to work harder, blood may leak backwards, blood may pool and/or clot within the heart


b.
Most are congenital in nature 


c.
Also caused by heart disease, myocardial infarction, infection, or trauma 



14.
Concurrent disease  



a.
Cardiovascular diseases can occur in combination with one another




b.
Any suspected cardiovascular disorder is considered serious and should be evaluated by a physician

III.
Assessment


A.
Ensure scene safety


B.
Conduct primary assessment, address problems with ABCDs 


C.
 SCA patient is unresponsive, apneic, and pulseless—begin resuscitation immediately (CPR)

D.
Conduct secondary assessment once ABCDs are stable



1.
Obtain SAMPLE history



2.
Pay close attention to any chest pain and patient medications, including nitroglycerin and aspirin 



3.
May have to gather information from relative due to patient having breathing or circulation difficulties


E.
If patient has chest discomfort 



1.
Assess nature and characteristics using OPQRST 



2.
Usually described as heavy, crushing, or tight



3.
Less commonly described as sharp




a.
May associate as increasing with inspiration




b.
May locate the pain in chest wall or over stomach



4.
Determine if pain stays in one location or radiates into jaw or down the arm (can indicate AMI)



5.
Patients with aortic dissection may describe pain as “tearing”; can be abdominal or severe back pain



6.
Patients with pulmonary embolism describe pain as sharp



7.
Determine if pain or other symptoms improve with rest, or remain constant



8.
Determine if any medications for pain have been taken; if yes, what was taken, and if the remedy worked



9.
Determine patient’s medical history, including potential CVD risk factors, previous history of cardiovascular disease, hypertension, diabetes, smoking



10.
Ask about use of street drugs, specifically cocaine


F.
Perform physical exam 



1.
Assess cardiac output by checking pulses, blood pressure, condition of skin, capillary refill, and level of consciousness



2.
Assess skin for color, temperature, and diaphoresis (profuse sweating)



3.
Auscultate breath sounds



4.
Reassess patient and vital signs at regular intervals




a.
Check every 3–5 minutes if patient is unstable




b.
Check every 10–15 minutes for stable patient


G.
Hypertension



1.
Signs and symptoms generally go unnoticed, until reaches high levels



2.
Include headache, vision disturbances, nausea and/or vomiting, facial flushing, and a bounding pulse



3.
May experience nosebleeds that are difficult to control



4.
Hypertension at dangerous levels can create chest pain, shortness of breath, or confusion


H.
Angina and myocardial infarction


1.
Both have insufficient perfusion to the heart muscle, may present in same manner



2.
May or may not complain of chest pain or chest discomfort 



3.
May describe as “crushing” or “heavy” or number of vague ways including severe heartburn



4.
May radiate into jaw, arm, or back



5.
Likely to have shortness of breath or fatigue



6.
May include anxiety, dizziness, nausea, diaphoresis, or feelings of impending doom or death 



7.    Women have painless MI more commonly than do men


I.
Cardiogenic shock


1.
Appear deathly ill, exhibit signs of shock: pale skin, diaphoresis, anxiety, respiratory distress



2.
If the cause is AMI, likely to be tachycardic and hypotensive


3.
If cause is abnormal rhythm, may be bradycardic, or tachycardic and hypotensive



4.
MI is primary cause of cardiogenic shock—any patient with suspected AMI should be evaluated for decreased perfusion and shock


J.
Congestive heart failure


1.
Can display a wide range of symptoms depending on side of heart affected




a.
Right-sided heart failure





i.
Causes fluid as edema to pool in lower extremities





ii.
Swelling can become severe and progress up the leg—pitting edema





iii.
More pronounced swelling, more severe the heart failure




b.
Left-sided heart failure





i.
Blood backs up into lungs





ii.
May have shortness of breath—can be mild or profound (dyspnea)





iii.
Dyspnea with audible bubbling sounds or gasping breaths due to excessive fluid in the lungs





iv.
May have both right- and left-sided CHF at the same time




c.
Usually slow onset, rarely can be quick onset




d.
Rapid-onset patient is in flash pulmonary edema, which is life threatening 




e.
Caused most likely by failure of left ventricular muscle from a severe AMI


K.
Pericardial tamponade


1.
Appears gravely ill



2.
Short of breath, appears anxious or restless, has pale, cool, diaphoretic skin



3.
Chest pain, tachycardia, and hypotension due to decreased cardiac output are common



4.
Hallmark signs are hypotension, distended neck veins, muffled or distant heart tones



5.
Pulse pressure narrows—systolic blood pressure lowers, with rising diastolic blood pressure



6.
Initially may present with only fatigue and tachycardia


L.
Aortic aneurysm/dissection


1.
Thoracic aortic dissection 




a.
Commonly complains of chest pain described as severe; tearing, ripping, or stabbing




b.
May radiate to the back between the shoulders




c.
May be hypertensive unless the dissection has ruptured



2.
Abdominal aortic aneurysms 




a.
Often present with abdominal pain radiating to the groin or back pain




b.
Complain of dizziness




c.
On exam, patient’s abdomen may be tender and may feel large pulsatile mass in abdomen



3.
If aneurysm ruptures 




a.
Will be in profound shock with hypotension and diaphoresis




b.
Patient is at great risk for dying




c.
Assess vital signs and note abnormalities


M.
Thromboembolus


1.
Pulmonary embolus hallmarks are:




a.
Sudden-onset chest pain, described as “sharp” and increases with deep breaths




b.
Shortness of breath




c.
Tachycardia




d.
May be cyanotic




e.
Patient may be hypoxic



2.
Check for deep vein thrombosis (DVT) signs and symptoms




a.
Typically affect only one leg




b.
Symptoms include severe pain, tenderness to touch and edema, usually in calf




c.
Most dangerous DVT forms in pelvic veins, often asymptomatic until pulmonary embolus occurs

IV.
Management


A.
Time is of the essence, the more time that passes the greater the heart damage 


B.
SCA occurs most often within the first hour of AMI


C.
Request transport and ALS assistance immediately


D.
Call for oxygen and AED as soon as possible


E.
Initial care is directed to correcting problems that affect ABCDs 


F.
Hospital care of the MI patient


1.
Survival rate from MI is high provided chain of survival is maintained



2.
Therapies for restoring effective circulation




a.
Thrombolytic therapy—clot busters




b.
Angioplasty—surgical technique where small balloon is inflated




c.
Cardiac stent—wire mesh tube surgically inserted into formerly blocked coronary artery



d.
Coronary artery bypass grafting (CABG)—inserting new blood vessel in the heart, bypassing a blocked coronary artery


G.
Cardiac arrest


1.
Begin basic life support measures immediately



2.
Follow American Heart Association’s chain of survival




a.
Early access



i.
Recognize signs and symptoms of SCA and summon trained medical personnel and specialized equipment




b.
Early CPR that emphasizes chest compressions




i.
Initiate as quickly as possible





ii.
Goal of effective CPR is to pump oxygenated blood to the heart and vital organs





iii.
Current philosophy—push hard, push fast (100/minute), allow full recoil of chest





iv.
Once started, CPR should not be stopped unless






a)
Patient improves [Return of Spontaneous Circulation (ROSC)]





b)
AED is attached to patient and ready to be used






c)
Rescuers are too tired to continue






d)    Care is transferred to another health care provider of equal or higher competency






e)
Patient is declared dead

NOTE:  The CPR instruction in this chapter DOES NOT give a student CPR Certification.



3.
One-rescuer CPR on an adult (12 years of age or older)

a.
Establish unresponsiveness by tapping the patient’s shoulder and shouting, “Are you all right?” If spine injury is suspected, do not shake the patient, shout only.

b.
Open the airway and simultaneously check for carotid pulse and breathing for no longer than 10 seconds.  
c.
Place patient in a supine position on hard flat surface if possible.
d.
Administer 30 chest compressions at a rate of at least 100 compressions per minute.

e.
Perform five cycles of CPR (approximately 2 minutes). Switch with another rescuer if available.

f.
If there is a pulse but no breathing, continue with rescue breaths at a rate of 1 every 5 seconds.

g.
Keep interruptions to a minimum and no longer than 10 seconds. 



4.
Two-rescuer CPR




a.
CPR in progress

i.
Rescuer #1: Actively performing CPR on arrival of Rescuer #2. Complete the CPR cycle. 

ii.
Rescuer #2: 

a)
Kneel beside the patient at the chest (in preparation of performing chest compressions).
b)
Assess the effectiveness of CPR while Rescuer #1 finishes his cycle (check for the presence of a carotid pulse). 

iii.
Rescuer #1: After completing the cycle of 30 chest compressions and administering two rescue breaths, remain positioned by the patient’s head. 

iv.
Rescuer #2: Administer 30 chest compressions at a rate of 100 compressions per minute. Interlock your fingers and place the heel of one hand on the patient’s sternum along an imaginary line between the nipples. Compression depth should be 2 inches. Count out loud, stopping momentarily to allow Rescuer #1 to administer two rescue breaths.

v.
Rescuer #1: Administer two rescue breaths; deliver each breath over 1 second. Give enough air to produce visible chest rise, allow chest to fully recoil between breaths.
vi.
Repeat steps iii–v, switching as needed to ensure effective CPR.

vii.
If there is a pulse that is adequate, and no breathing, continue one rescue breath over 1 second every 5 seconds.



5.
CPR on a child (1–12 years old)

a.
Establish unconsciousness by shaking the patient and shouting at him. If spine injury is suspected, do not shake the patient. Shout only.

b.
Call for additional personnel, ALS, AED, transport, and oxygen.
c.
Assess breathing. Listen over the mouth and nose for no longer than 10 seconds.

i.
Open the airway using the head-tilt, chin-lift maneuver and simultaneously check for a pulse (carotid or femoral). If no pulse or you are uncertain if you can find a pulse, and apnea (ineffective gasps), place patient in a supine position on a hard flat surface.
d.
Immediately begin CPR.
e.
Administer chest compressions at a rate of at least 100 per minute. Push hard with enough force to depress one third of the diameter of the chest or approximately 2 inches.


i.
Compress the lower half of the sternum.


ii.
Don’t compress the ribs or xiphoid.


iii.
Use heel of one hand or two hands one on top of the other.


iv.
Allow complete recoil after each compression.

v.
For one-rescuer CPR, after 30 compressions give two rescue breaths (the combination of 30 compressions and two ventilations equals one cycle). When giving rescue breaths:

a)
Deliver each breath over 1 second.


b)
Give enough air to produce visible chest rise and allow chest to fully recoil before giving second breath.

c)
CPR cycles should follow a 30 compressions to 2 breaths ratio.
f.
If there is a pulse that is adequate, and no breathing, continue one rescue breath over 1 second every 3–5 seconds, or at a rate of 12–20 per minute.



6.
CPR on an infant 

a.
Open the airway using the head-tilt, chin-lift method and simultaneously check for breathing and a brachial pulse for no longer than 10 seconds.

b.
If no pulse or patient is apneic or has gasping breaths, call for additional personnel, ALS, AED, transport, and oxygen.
c.
Place infant in a supine position on a hard, flat surface. 

d.
Administer 30 chest compressions at a rate of 100 compressions per minute.
i.
Place two fingers on the sternum just beneath an imaginary line between the nipples. (For two-rescuer CPR, one rescuer should use the two thumb encircling technique.)

ii.
Compression depth should be approximately one third the depth of the chest or 1½ inches.

iii.
Do not compress over xiphoid or ribs.




e.
Give two breaths.





i.
Use a mouth-to-mouth or mouth-to-nose technique.





ii.
Each breath must be at least 1 second.





iii.
Ensure that the chest rises and then recoils after each breath.

f.
Repeat steps c–e for approximately 2 minutes, and then check for a pulse. If no pulse is present, continue performing CPR, rechecking the pulse every 2 minutes. 

g.
If two rescuers are present, one should handle the rescue breathing while the other performs the chest compressions.

h.
If patient has an adequate pulse, and no breathing, continue one rescue breath over 1 second every 3–5 seconds, or 12–20 per minute.



7.
Early defibrillation



a.
Automatic external defibrillator (AED) delivers an electrical shock to restore an effective heartbeat (or cardioversion) in the event of a lethal arrhythmia.


b.
AED stops heart, allowing the heart’s internal pacemaker to reset and resume beating in an organized fashion.



c.
Use of AED after 10 minutes of sustained SCA may be ineffective.



d.
Continue CPR until AED is opened and pads applied.



e.
Stop CPR only when machine is turned on.



f.
Recent studies indicate that it is safe to use an AED on patients of any age.



g.
Use standard AED electrodes for children 8 years and older and adults.

              h.
Use attenuating cable for children less than 8 years old. If attenuating cable is absent, rescuer should still use an AED on a child or infant of any age.



i.
Using an AED



i.
While CPR continues, expose the patient’s bare chest. Dry the chest if it is wet. If the patient is wearing a nitroglycerin patch, remove it and completely wipe off any remaining nitroglycerin cream. 

ii.
Open the AED case.

iii.
Remove the AED electrodes and attach them to the patient’s chest.

a)
Remove the self-stick backing from each electrode.

b)
Place the negative electrode (if marked) on the patient’s upper right chest (or according to the manufacturer’s recommendations). If the patient’s chest wall is especially hairy and the electrode does not stick well, it may be necessary to firmly apply the electrode, then rip the electrode away to remove excess hair. Once hair has been removed, apply a new set of electrodes to the chest wall. 

c)
Place the other electrode (positive electrode) on the patient’s lateral chest wall, just below the nipple and above the level of the diaphragm (or according to manufacturer recommendations).


If in a child or infant both pads do not fit on the chest, use a chest and back placement instead.

iv.
Plug the cable into the appropriate connection port on the AED.

v.
Turn the AED on.

vi.
Stop CPR and loudly instruct everyone to “STAND CLEAR!”

vii.
 Follow the instructions on the AED. In general, the AED should automatically perform the following steps:

a)
Analyze the patient’s heart rhythm. This may take a few seconds. Do not touch or allow anyone else to touch the patient while the AED is analyzing the heart rhythm. 

b)
The device will indicate if an electrical shock is needed. If a shock is indicated, the AED will state “SHOCK ADVISED!” The machine will then automatically charge to the appropriate energy dose. Once complete, the machine will announce “DELIVER SHOCK.” (If the AED states “NO SHOCK ADVISED,” resume CPR until it is time once again to analyze, usually 2 minutes or five cycles). 
viii.
If it says "SHOCK ADVISED" instruct everyone to “STAND CLEAR!” several times. Look to make sure no one is touching the patient.

ix.
Deliver the electrical shock by pressing the appropriate button on the AED.

x.
If an acceptable rhythm is not detected, the machine will say, "Begin CPR." After approximately 2 minutes, the AED will instruct you to stop CPR.

xi.
Stop CPR and allow the AED to reanalyze the heart rhythm. If the AED indicates a shock is advised, shock the patient following steps viii–ix above. If the AED indicates that no shock is advised, check the patient’s pulse and treat accordingly.



8.
Early advanced care



a.
Fourth link to chain of survival




b.
Call for early response by paramedics




c.
Initiation of IVs, advanced airway techniques, and cardiac medications


H.
Hospital care of MI patients


1.
Thrombolytic therapy—clot busters



2.
Angioplasty (surgical technique) to open blocked artery


        3.    Cardiac stent—wire mesh tube surgically inserted into a blocked coronary artery; inserted after angioplasty


        4.    Coronary artery bypass grafting (CABG)—taking a blood vessel from patient’s arm or leg and inserting it into chest to bypass the blocked coronary artery


I.
Cardiovascular patient who is not in cardiac arrest


1.
Suspected cardiovascular emergency may go into cardiac arrest at any time



2.
Call for assistance, oxygen, AED, and ALS immediately



3.
Keep patient calm, reduces anxiety and stress on the heart



4.
Place in position of comfort, usually semi-Fowler or Rothberg position



5.
If hypotensive, place in supine position, keep patient warm, may elevate feet 10–12 inches 



6.
If CHF or pulmonary edema suspected, patient may prefer to sit upright; may allow legs to be in dependent position (i.e., below heart level)



7.
Oxygen therapy




a.
Initiate as soon as possible




b.
Administer high flow at 15 L/minute via nonrebreather mask




c.
Be aware some CVD patients may be claustrophobic with mask, can increase anxiety





i.
Continue to calm patient





ii.
Weigh benefits and risks of using mask compared to nasal cannula





iii.
If agitated patient removes mask, use of nasal cannula at 4–6 L/minute is better than none



8.
Nitroglycerin




a.
Prescription medication used to relieve chest pain




b.
May be used only by the patient to whom it has been prescribed



c.
If patient’s own nitroglycerin is available, you may need to assist the patient—check area, state, or provincial protocols for permission to assist a patient in taking nitroglycerin




d.
Only given to an awake and responsive patient with chest pain




e.
DO NOT give if any of the following contraindications are present:





i.
Nitroglycerin is expired





ii.
Systolic blood pressure is less than 100 mmHg





iii.
Patient has taken three doses for this episode of chest pain





iv.
Patient used a medication for erectile dysfunction within the past 24 hours (Viagra, Levitra, Cialis)





v.
Chest pain is due to trauma (not cardiac origin)





vi.
Patient admits to taking cocaine




f.
Assisting patients with taking their nitroglycerin tablets

i. Check to ensure systolic blood pressure is over 100 mmHg; contact Medical Direction if it is required for permission to administer nitroglycerin





ii.
Check right patient, expiration date, do not use if expired





iii.
Remove one tablet and place in patient’s hand; wear disposable gloves





iv.
Instruct patient to place medication under the tongue and allow it to dissolve 





v.
Instruct patient not to chew or swallow




g.
Assisting patients with taking their nitroglycerin metered-dose spray



i.
Check to ensure systolic blood pressure is over 100 mmHg; contact Medical Direction if it is required for permission to administer nitroglycerin





ii.
Check right patient, expiration date, do not use if expired





iii.
DO NOT shake metered-dose spray





iv.
Instruct patient to lift tongue





v.
Have patient apply one spray beneath tongue



h.
If chest pain continues, may assist with two more doses of nitroglycerin for a total of three at 5-minute intervals




i.
The three doses include any that the patient may have taken immediately prior to your arrival




j.
Check blood pressure after each dose, if less than 100 mmHg, do not give more



k.
Patient will likely experience burning under tongue and headache, which are normal symptoms and indicate medication is working properly




l.
Remind patient of these symptoms, and reassure




m.
Document date and time medication taken and dosage




n.
Reassess patient frequently for signs of improvement and reassess vital signs at regular intervals



9.
Aspirin




a.
Can be effective medication for preventing development of blood clots



b.
If authorized by local medical advisor to assist with administration of aspirin, consider assisting the patient in taking aspirin




c.
Do NOT give aspirin if allergic or sensitive to salicylates (aspirin, wintergreen)




d.
Assisting a patient in taking aspirin



i.
Select proper medication; one adult buffered aspirin (325 mg per tablet) OR four chewable baby aspirin (81 mg per tablet for total of 324 mg)




ii.
Check expiration date, do not use expired medication





iii.
Instruct patient to chew, then swallow the medication




e.
Document date and time as well as dose




f.
Reassess patient and vital signs frequently 




g.
 Minimize physical exertion on the patient’s part



10.
Aortic aneurysm, aortic dissection, pulmonary embolus, and pericardial tamponade have high mortality rates if lifesaving interventions are not rendered quickly

11.
Field care for these life threats is limited to treating for shock and rapid transport

12.
As soon as conditions permit, transport these and any other cardiovascular patient emergently to a definitive care facility

Case Presentation

You are called to assist a 42-year-old man who is complaining of chest pain. Upon arrival, you find the patient sitting on a log. He appears to be in considerable distress. The patient tells you that he was hiking on snowshoes when he suddenly experienced a “crushing pain” in his chest that radiated down his left arm. He has a history of “heart problems” but has never experienced pain this bad before. He also complains of feeling weak and slightly nauseated. He is pale and is sweating profusely.

What should be your first step in providing care?

Case Update

After ensuring that the scene is safe, you summon ALS assistance and begin your assessment. You note a pulse of 128 beats per minute, respirations of 28 per minute and shallow, and blood pressure of 164/94. The physical exam reveals an overweight man who is short of breath and appears to be very anxious. He is diaphoretic. He describes the pain as a “9” on a scale of 1 to 10. Upon further questioning, you discover he has a history of angina pectoris, but according to him, “This is the worst it’s ever felt.” He also says, “I feel like I’m going to die!”

What should you do? 

Case Disposition

You administer oxygen by nonrebreather mask at 15 LPM. Using a rolled-up jacket, you place the patient in the semi-Fowler position. Soon after ALS personnel arrive, you assist them in transporting the patient to an ambulance waiting at the trailhead. Later, you learn that the patient had a myocardial infarction. He underwent a procedure to open up the blocked coronary vessel and is expected to make a complete recovery

Discussion Points
Have you or a family member ever experienced a cardiac event?

Do you know of anyone who has had cardiac surgery of some sort?  
Do the people you know who have had cardiac surgery carry some sort of medical alert on them or information indicating medications that they might need such as nitroglycerin?

Does your area have an AED? If so, where is it kept? How many are present on the property?

Who is responsible for checking the AED each day to ensure that it is in working order?
Does your AED have the energy dose-attenuating electrodes for use on infant patients?

Do you have Medical Direction/Control for consulting with or assisting patients regarding their medications?

Does your area have a written protocol for treating cardiac patients? For using the AED?  

How often are those protocols reviewed or revised? Where are they kept in the aid room?
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