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ObjectivesObjectives

Given a lecture and group discussion, the paramedic will 
be able to:


 

Identify and name the key anatomical structures of the 
heart and vessels


 

Describe the electrical and mechanical operations of the 
heart


 

Describe the etiology of Congestive Heart Failure


 

Recognize the signs and symptoms of Acute Pulmonary 
Edema and Congestive Heart Failure


 

Correctly apply the Acute Cardiogenic Pulmonary Edema 
Protocol in case discussions


 

Demonstrate proper documentation for the assessment 
and treatment of a CHF patient
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CONSISTS OF:


 
Heart (pump)


 

Arteries and veins (container)


 
Capillaries (site nutrient, gas exchange)

Cardiovascular SystemCardiovascular System

Presenter
Presentation Notes
Instructor Notes:

Explain that arteries and arterioles carry blood away from the heart while venules and veins carry blood back to the heart - this will tie in with slide 5 (picture of heart) where you can explain why the pulmonary artery is called an artery and not a vein.
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
 

Transportation of oxygen and other 
nutrients to the cells


 
Removal of carbon dioxide and wastes


 
Distributes hormones


 
Control heat transfer

FunctionsFunctions
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Heart AnatomyHeart Anatomy

Presenter
Presentation Notes
Instructor Notes:

4 Chambered muscle organ

Size of fist

Located between 5th and 8th thoracic vertebrae

Muscle similar to skeletal muscle 

LEFT VENTRICLE                    	              RIGHT VENTRICLE

High Pressure                           	                  Low Pressure

More Muscular and Thicker                 Less Muscular and Thinner

Systemic                                                                        Pulmonary



Caveat: The pressure in the inferior and superior vena cava is between 0-8 mmHg.  Explain  that this is how a tension pneumothorax causes hypotension - i.e. mediastinal shift results in compression of the inferior vena cava and reduces pre-load

Caveat: AMI with infarction of a papillary muscle can lead to rupture of the muscle and valvular insufficiency (more commonly Mitral). Auscultation of the heart will reveal a regurgitation - hence one of the  reasons it’s good practice to listen to heart sounds routinely. 

Note that we are not trained to know what the Heart sounds like other than “Lub, Dup”, but knowing that something else is there can alert ER staff and not missed on further exams.
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Left Ventricle
High Pressure
More Muscle
Systemic

Right  Ventricle
Low Pressure
Less  Muscle
Pulmonary

Heart AnatomyHeart Anatomy

Presenter
Presentation Notes
Instructor Notes:



Describe how the right ventricle pumps blood only a very short distance to the lungs; hence the reason it is a thin muscle.

Add that because the right ventricle is a thin muscle, it is pre-load dependant – hence giving a pre-load reducer such as NTG, especially in the setting of Brady arrhythmias may result in a precipitous drop in BP

Explain the concept that cardiac output is a function of heart rate x stroke volume and that if the heart rate is already compromised, that reducing stroke volume (pre-load) may have serious consequences – hence the heart rate criteria of at least 60 for NTG administration.
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1. Right atria via vena cava

2. Tricuspid valve into right 
ventricle

3. a) Pulmonic valve to 
pulmonary artery
b) Right and left 
pulmonary arteries

Blood FlowBlood Flow

Presenter
Presentation Notes
Instructor notes:

Explain that the Atria fill passively as blood returns via the Superior VC & Inferior VC and that the ventricles receive approximately 70% of their respective stroke volume before the atria contract propelling the remaining 30%out of the atria into the ventricles.   Note that there are approximately 30 – 50 mls. Remaining in the ventricles after contraction.
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Pulmonary arterioles to capillaries = gas exchange

Blood FlowBlood Flow
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4. Left atrium via pulmonary veins

5. Mitral valve to left ventricle

6. Aortic valve to aorta

Blood FlowBlood Flow

Presenter
Presentation Notes
Instructor Notes:

After describing the normal path of blood flow, this slide may be an opportunity to describe such pathologies such as aortic stenosis –pathological narrowing of the aortic valve, cardiomyopathies - , ventricular septal defects, etc
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
 

Arteries


 
Arterioles


 
Capillaries


 
Venules


 
Veins

Arteries and VeinsArteries and Veins

Presenter
Presentation Notes
Differentiate between Arteries and Veins.  Emphasize the difference. Discuss where each is found.
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When the heart is unable to pump the 
volume it receives it is said to be in 
failure


 

Right Sided


 

Left Sided

Heart FailureHeart Failure

Presenter
Presentation Notes
Instructor Notes:

Discuss causes of acute pulmonary edema

Discuss exacerbations of chronic left sided failure

Discuss pathophysiology and presentation of chronic right sided failure
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Causes


 

Left Ventricular 
Dysfunction (LVH, 
Previous MI)



 

Rate related


 

Tachycardia


 

Bradycardia


 

Hypertensive event


 

Valvular disease


 

Prolapse


 

Rupture

Heart FailureHeart Failure

Presenter
Presentation Notes
Instructor Notes:

Discuss NTG’s role in the management of APE – Ntg acts as a vasodilator, therefore making the venous system a “toilet” that reduces the amount of extra fluid in and around the heart…decreasing pulmonary edema

Discuss the role of Furosemide and how it works + why it’s falling out of favour for most cases of APE unless there’s clear evidence of hypervolemia – Furosemide(Lasix) is a loop diuretic…the kidneys sense the extra fluid, and put into motion the removal of excess fluid(H20) from the body…. This causes a patient that is already stressed to feel and urge to urinate, regularly!!!  The patient is SOB, and now feel urge to urinate, and need to WALK to Bathroom, they are now on a downward roller coaster…they need to be catheterised, another stressful procedure to control urges to urinate…not a really good treatment for a patient that needs to work at breathing ONLY.  
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Causes


 

Injury to capillary endothelium (ARDS)


 

Blockage of lymphatic Vessels

Heart FailureHeart Failure

Presenter
Presentation Notes
Instructor Notes:

Discuss NTG’s role in the management of APE – Ntg acts as a vasodilator, therefore making the venous system a “toilet” that reduces the amount of extra fluid in and around the heart…decreasing pulmonary edema

Discuss the role of Furosemide and how it works + why it’s falling out of favour for most cases of APE unless there’s clear evidence of hypervolemia – Furosemide(Lasix) is a loop diuretic…the kidneys sense the extra fluid, and put into motion the removal of excess fluid(H20) from the body…. This causes a patient that is already stressed to feel and urge to urinate, regularly!!!  The patient is SOB, and now feel urge to urinate, and need to WALK to Bathroom, they are now on a downward roller coaster…they need to be catheterised, another stressful procedure to control urges to urinate…not a really good treatment for a patient that needs to work at breathing ONLY.  
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Acute Right Sided Failure
associated with acute inferior wall MI
hypotension
normal to slow heart rate
JVD
chest clear

Treatment: fluid resuscitation

Note: NTG contraindicated for HR < 60 and/or hypotensionNote: NTG contraindicated for HR < 60 and/or hypotension

Heart FailureHeart Failure

Presenter
Presentation Notes
Instructor Notes:

Discuss how many of us think of right sided failure as a chronic problem that results from chronic left sided failure – acute right sided failure is a completely separate entity with a very different presentation (e.g. no ascites or peripheral edema).

Discuss causes of acute pulmonary edema – kidney insufficiencies,inability to excrete excess fluid, backs up into systems to eliminated by buffer system- blown off by lungs!!!

Discuss exacerbations of chronic left sided failure – any excessive activity will cause the failing left heart to fail as a forward pump, and progress to acute pulmonary edema…

Discuss pathophysiology and presentation of chronic right sided failure – Fluid backs up into the venous system…Pitting edema in legs( Stove Pipes), may collect  as far up the legs into the groin. 
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Volume overload
inappropriate fluid resuscitation
diligent monitoring of respiratory 
status required when 
administering  IV fluids

Note: Auscultate chest q 250 cc in adults - q 100 cc in PaedsNote: Auscultate chest q 250 cc in adults - q 100 cc in Paeds

Heart FailureHeart Failure

Presenter
Presentation Notes
Instructor Notes:

Discuss the risk associated with IV therapy in patients with healthy hearts, but especially in patients with a history of CAD – when administering IV fluids, care must be taken to monitor for fluid overload states, as patient can be put into a CHF state.
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
 

Left or
 

Right sided
 

heart failure


 
Forward

 
or Backward

 
ventricular failure



 

Backward failure is secondary to elevated 
systemic venous pressures.


 

Forward ventricular failure is secondary 
to left ventricle failure and reduced flow 
into the aorta and systemic circulation

Categorizing FailureCategorizing Failure

Presenter
Presentation Notes
This is another way of explaining heart failure.  Think of the effects failure causes on the right and left.  Follow the circulation forward flow and backward flow for each left and right side failure.  Sometimes visualizing the body’s circulation can help students remember the difference between left and right.

Explain that students can cause failure if the patient is receiving a fluid bolus and is not monitored.
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Decreased emptying of the left ventricle


Increased volume and end-diastolic 
pressure in the left ventricle


Increased volume (pressure) in the left 

atrium


Increased volume in pulmonary veins


LV LV BACKWARDBACKWARD
 

EFFECTSEFFECTS
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Increased volume in pulmonary capillary bed 
= increased hydrostatic pressure



Transudation of fluid from capillaries to alveoli



Rapid filling of alveolar spaces



Pulmonary edema

LV LV BACKWARDBACKWARD
 

EFFECTSEFFECTS
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LV LV FORWARDFORWARD
 

EFFECTSEFFECTS
Decreased cardiac output


Decreased perfusion of tissues of body


Decreased blood flow to kidneys and glands


Increased reabsorption of sodium and water and 

vasoconstriction


LV LV FORWARDFORWARD
 

EFFECTSEFFECTS
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Increased secretion of sodium and 
water-retaining hormones



Increased extracellular fluid volume



Increased total blood volume and 
increased systemic blood pressure

LV LV FORWARDFORWARD
 

EFFECTSEFFECTS
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Decreased emptying of the right ventricle


Increased volume and end-diastolic pressure 
in the right ventricle


Increased volume (pressure) in right atrium


Increased volume and pressure in the great 

veins


RV RV BACKWARDBACKWARD
 

EFFECTSEFFECTS
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Increased volume in the systemic venous circulation



Increased volume in distensible organs (hepatomegaly, 
splenomegaly)



Increased pressures at capillary line



Peripheral, dependant edema and serous infusion

RV RV BACKWARDBACKWARD
 

EFFECTSEFFECTS
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Decreased volume from the RV to the 
lungs


Decreased return to the left atrium 
and subsequent decreased cardiac 

output


All the forward effects of left heart 
failure

RV RV FORWARDFORWARD
 

EFFECTSEFFECTS
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TreatmentTreatment

Patient Positioning:

Having the patient sitting upright helps 
force fluid to the bases and provides 
the apices with less fluid

Results in fluid free alveolar respiration 
in apices
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TreatmentTreatment


 

Ventilatory Assistance –
 

BVM

Presenter
Presentation Notes
Ventilation Assistance         Bag Valve Mask

A primary, simple and effective way of decreasing symptoms and increasing alveolar respiration and improving SPO2 is to assist patient’s ventilation with 100% O2.

This is beneficial for pts with Left Sided Ventricular Failure due where fluid is backing up in the lungs due to the weakened Left Ventricle not being able to overcome the high systemic after load pressure.

How?

The lungs have two types of Alveolar cells.  Type 1 and Type 2.  Type 2 cells make up approximately 20% of the total alveolar cells and have fenestrations that allow the passage of fluid across the alveolar membranes.  By increasing the pressure on the inside of the lungs, fluid is forced into the lower pressure outside of the alveolar membrane.
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TreatmentTreatment


 

Symptom Relief –
 

Vasodilator


 

Indications/Contra Indications


 

IV versus no IV

Presenter
Presentation Notes
Symptom Relief       Vaso Dilator:

Another effective treatment of Acute Pulmonary edema is to lower the after load or decrease systemic blood pressure.  This can effectively be done by administering sublingual nitroglycerine.  Nitroglycerine is a potent vasodilator and will allow increased capacitance in both arterial and venous vasculatures.  This allows the Left Ventricle to work less and pump more blood from itself thus reducing the back up of fluid in the lungs.

 

How much nitroglycerine can me administered and when?



When a pt. has a history of previous Nitro use, a PCP may administer 0.4 mg (1 spray) every five minutes (max. of 6 doses) for Acute Pulmonary Edema providing the following indications are present and the following contraindications are not present:
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TreatmentTreatment

CPAP


 
Continous Positive Airway Pressure

Presenter
Presentation Notes
CPAP:

Continuous Positive Airway Pressure provides the patient with continual high flow O2 at higher extra thoracic pressures  which forces fluid from the alveoli into the vascular system via the pulmonary capillaries
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Case StudyCase Study
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Doe
John

123 Main Street
Anytown

N9N 9N9Ontario
Essex –

 

Windsor EMS
W  I   N                  9   9  9   9  9  9  9   2010     05   25
9  9  9  9  7 0  5  1  1  7  0  0  1 2  3  4  1 2  4  0  1  2 6 5

3  3  3  4  4 4  4            2   1   0   4   0  4   0   1  0   1
6   1   7   3

x x

2010   01    01

1  2  3  4    5    6   7  8  H  C

Difficulty Breathing                                            2  1                                   ~15 mins
Pt. states he was doing some light housework when he suddenly became short of breath.  Pt 

R  Ø

then called 911 and sat down as his breathing became more difficult.  Pt. also complains of
cough and has twice expelled pinkish sputum.  Pt. denies any chest pain or pressure.  Pt’s wife
states he has not  felt well for the past couple of days.
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Doe
John

123 Main Street
Anytown

N9N 9N9Ontario
Essex –

 

Windsor EMS
W  I   N                   9  9  9  9  9   9  9   2010     05   25
9  9  9  9  7 0  5  1  1  7  0  0  1 2  3  4  1 2  4  0  1  2 6 5

3  3  3  4  4 4  4            2   1   0   4   0  4   0   1  0   1
6   1   7   3

x x

2010   01    01

1  2  3  4    5    6   7  8  H  C

Difficulty Breathing                                            2  1                                   ~15 mins
Pt. states he was doing some light housework when he suddenly became short of breath.  Pt 

R  Ø

then called 911 and sat down as his breathing became more difficult.  Pt. also complains of
cough and has twice expelled pinkish sputum.  Pt. denies any chest pain or pressure.  Pt’s wife
states he has not  felt well for the past couple of days.



 

CHF,  MI  x 4 yrs, Coronary Artery Disease             as per pt.’s wife
x x
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Doe
John

123 Main Street
Anytown

N9N 9N9Ontario
Essex –

 

Windsor EMS
W  I   N                  9   9  9  9  9   9   9   2010     05  25
9  9  9  9  7 0  5  1  1  7  0  0  1 2  3  4  1 2  4  0  1  2 6 5

3  3  3  4  4 4  4            2   1   0   4   0  4   0   1  0   1
6   1   7   3

x x

2010   01    01

1  2  3  4    5    6   7  8  H  C

Difficulty Breathing                                            2  1                                   ~15 mins
Pt. states he was doing some light housework when he suddenly became short of breath.  Pt 

R  Ø

then called 911 and sat down as his breathing became more difficult.  Pt. also complains of
cough and has twice expelled pinkish sputum.  Pt. denies any chest pain or pressure.  Pt’s wife
states he has not  felt well for the past couple of days.



 

CHF,  MI  x 4 yrs, Coronary Artery Disease             as per pt.’s wife
x x

25mg  Cozaar,  40mg  Furosemide  0.4mg  Nitro Spray     as per medications at pt.’s side



32

Doe
John

123 Main Street
Anytown

N9N 9N9Ontario
Essex –

 

Windsor EMS
W  I   N                   9  9  9  9  9   9  9   2010     05   25
9  9  9  9  7 0  5  1  1  7  0  0  1 2  3  4  1 2  4  0  1  2 6 5

3  3  3  4  4 4  4            2   1   0   4   0  4   0   1  0   1
6   1   7   3

x x

2010   01    01

1  2  3  4    5    6   7  8  H  C

Difficulty Breathing                                            2  1                                   ~15 mins
Pt. states he was doing some light housework when he suddenly became short of breath.  Pt 

R  Ø

then called 911 and sat down as his breathing became more difficult.  Pt. also complains of
cough and has twice expelled pinkish sputum.  Pt. denies any chest pain or pressure.  Pt’s wife
states he has not  felt well for the past couple of days.



 

CHF,  MI  x 4 yrs, Coronary Artery Disease             as per pt.’s wife
x x

25mg  Cozaar,  40mg  Furosemide  0.4mg  Nitro Spray     as per medications at pt.’s side

As per  pt’s wife
x
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Doe
John

123 Main Street
Anytown

N9N 9N9Ontario
Essex –

 

Windsor EMS
W  I   N                   9  9  9  9  9   9  9   2010     05   25
9  9  9  9  7 0  5  1  1  7  0  0  1 2  3  4  1 2  4  0  1  2 6 5

3  3  3  4  4 4  4            2   1   0   4   0  4   0   1  0   1
6   1   7   3

x x

2010   01    01

1  2  3  4    5    6   7  8  H  C

Difficulty Breathing                                            2  1                                   ~15 mins
Pt. states he was doing some light housework when he suddenly became short of breath.  Pt 

R  Ø

then called 911 and sat down as his breathing became more difficult.  Pt. also complains of
cough and has twice expelled pinkish sputum.  Pt. denies any chest pain or pressure.  Pt’s wife
states he has not  felt well for the past couple of days.



 

CHF,  MI  x 4 yrs, Coronary Artery Disease             as per pt.’s wife
x x

25mg  Cozaar,  40mg  Furosemide  0.4mg  Nitro Spray     as per medications at pt.’s side

As per  pt’s wife
x

60            M       99kg

x

Male pt. found in tri pod position sitting at kitchen table, appears
distressed.  Pt conscious and alert Oriented to person, place and time

JVD with pt. semi-fowlers at 45

 

º -

 

Airway Patent and Currently Clear   - PEARL
x x

xx

x
x

x x

Course Crackles Bilaterally  more in the bases

No pain on palpation

Range of motion x 4  with strong radial pulses,  no paresthesia.

x
x

x
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0 2 0 BLS Assessment ABCs Present
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
0 1 0 70 R   F 26  R  L 190  110  36.8 84%        4    5    6   15   4+  4+
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
0 1 0 70 R   F 26  R  L 190  110  36.8 84%        4    5    6   15   4+  4+3 0 1 Cardiac Monitor –

 

Lead   II 44  Sinus Rhythm with wide QRS
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
0 1 0 70 R   F 26  R  L 190  110  36.8 84%        4    5    6   15   4+  4+3 0 1 Cardiac Monitor –

 

Lead   II 44  Sinus Rhythm with wide QRS6 1 5 Nitro Spray     0.4mg Successful Under Tongue
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
0 1 0 70 R   F 26  R  L 190  110  36.8 84%        4    5    6   15   4+  4+3 0 1 Cardiac Monitor –

 

Lead   II 44  Sinus Rhythm with wide QRS6 1 5 Nitro Spray     0.4mg Successful Under Tongue2 3 5 Fowlers with straps and blanket
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
0 1 0 70 R   F 26  R  L 190  110  36.8 84%        4    5    6   15   4+  4+3 0 1 Cardiac Monitor –

 

Lead   II 44  Sinus Rhythm with wide QRS6 1 5 Nitro Spray     0.4mg Successful Under Tongue2 3 5 Fowlers with straps and blanket
3 7 0 Close Observation Patient becoming more distressed
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
0 1 0 70 R   F 26  R  L 190  110  36.8 84%        4    5    6   15   4+  4+3 0 1 Cardiac Monitor –

 

Lead   II 44  Sinus Rhythm with wide QRS6 1 5 Nitro Spray     0.4mg Successful Under Tongue2 3 5 Fowlers with straps and blanket
3 7 0 Close Observation Patient becoming more distressed1 4 1 N I P P V  via BVM  @ 12 L/m Pt. non combative allowed 6 breaths
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
0 1 0 70 R   F 26  R  L 190  110  36.8 84%        4    5    6   15   4+  4+3 0 1 Cardiac Monitor –

 

Lead   II 44  Sinus Rhythm with wide QRS6 1 5 Nitro Spray     0.4mg Successful Under Tongue2 3 5 Fowlers with straps and blanket
3 7 0 Close Observation Patient becoming more distressed1 4 1 N I P P V  via BVM  @ 12 L/m Pt. non combative allowed 6 breaths3 7 0 Close Observation Breathing distress decreased
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
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Lead   II 44  Sinus Rhythm with wide QRS6 1 5 Nitro Spray     0.4mg Successful Under Tongue2 3 5 Fowlers with straps and blanket
3 7 0 Close Observation Patient becoming more distressed1 4 1 N I P P V  via BVM  @ 12 L/m Pt. non combative allowed 6 breaths3 7 0 Close Observation Breathing distress decreased3 4 2 18G. to Right AC with 10cc NS flush IV Patent  - Successful
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
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3 7 0 Close Observation Patient becoming more distressed1 4 1 N I P P V  via BVM  @ 12 L/m Pt. non combative allowed 6 breaths3 7 0 Close Observation Breathing distress decreased3 4 2 18G. to Right AC with 10cc NS flush IV Patent  - Successful0 1  0 68 R  F  24 R  L  178  106 89%        4    5    6    15  4+  4+6 1 5 Nitro Spray     0.8mg –

 

2 sprays Successful Under Tongue
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0 2 0 BLS Assessment ABCs Present3 3 8 SPO2 Monitor 82%  Room Air1 3 0 O2 via NRB @ 12L/m Patient Tolerates
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Lead   II 44  Sinus Rhythm with wide QRS6 1 5 Nitro Spray     0.4mg Successful Under Tongue2 3 5 Fowlers with straps and blanket
3 7 0 Close Observation Patient becoming more distressed1 4 1 N I P P V  via BVM  @ 12 L/m Pt. non combative allowed 6 breaths3 7 0 Close Observation Breathing distress decreased3 4 2 18G. to Right AC with 10cc NS flush IV Patent  - Successful0 1  0 68 R  F  24 R  L  178  106 89%        4    5    6    15  4+  4+6 1 5 Nitro Spray     0.8mg –

 

2 sprays Successful Under Tongue3 7 0 Auscultate Lung Sounds Crackles in both bases
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SummarySummary


 

Pulmonary Edema involves fluid 
accumulating in the alveoli of the 
lungs.


 
It can be recognized by 


 

Shortness of breath


 

Decreased LOC


 

Pink frothy sputum


 

Crackles in the lungs more often in the bases


 

It is usually the result of Left Sided 
Heart Failure
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SummarySummary


 

Treatment of Pulmonary Edema 
includes 


 

Sitting the patient upright position of 
comfort


 

NIPPV via BVM with 100% oxygen


 

Nitroglycerine


 

CPAP
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