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Chapter 13
Shock
Unit Summary
After students complete this chapter and the related course work, they will have an understanding of the different types and causes of shock, the process of perfusion, the signs and symptoms associated with shock, application of the assessment process with the shock patient, and the general and specific emergency medical care provided to patients experiencing shock.
National EMS Education Standard Competencies
Shock and Resuscitation
Applies a fundamental knowledge of the causes, pathophysiology, and management of shock, respiratory failure or arrest, cardiac failure or arrest, and post-resuscitation management.
Pathophysiology
Applies fundamental knowledge of the pathophysiology of respiration and perfusion to patient assessment and management.
Knowledge Objectives
1.	Describe the pathophysiology of shock (hypoperfusion). (pp 531–534)
2.	Identify the causes of shock. (p 534)
3.	Differentiate among the various types of shock. (pp 534–539)
4.	Describe the signs and symptoms of shock including compensated and decompensated. (p 540)
5.	Discuss key components of patient assessment for shock. (pp 540–542)
6.	Describe the steps to follow in the emergency care of the patient with various types of shock. (pp 543–548)
Skills Objectives
1.	Demonstrate how to control shock. (pp 543–548)
2.	Demonstrate how to complete an EMS patient care report for a patient with shock. (p 551)
Readings and Preparation
Review all instructional materials including Emergency Care and Transportation of the Sick and Injured, Twelfth Edition, Chapter 13, and all related presentation support materials.
• Review local treatment and transportation protocols for patients presenting in shock.
• Review criteria for requesting aeromedical evacuation in patients presenting in shock.
• Attempt to find as many opportunities as possible for students to have personal observations of injured/ill patients in shock. You will need to ensure that the students complete ride-alongs and hospital observation shifts as often as possible.
• Use a variety of scenarios/simulations regarding shock with a significant focus on the assessment and treatment protocols for the various kinds of shock.
Support Materials
• Lecture PowerPoint presentation
• Case Study PowerPoint presentation
• Equipment needed to perform the psychomotor skills presented in this chapter.
Enhancements
• Direct students to visit Navigate.
• Seek out opportunities for the students to visit a local trauma center and obtain firsthand observations of patients presenting with signs/symptoms of shock.
• Content connections: Students should be able to relate shock to its causes. Specific causes of shock are discussed in depth in their respective chapters.
• Cultural considerations: Students need to be made aware of the religious beliefs in the setting of shock and resuscitation—specifically, how certain religious groups do not allow the administration of blood products.
Teaching Tips
• Make sure that students understand the various causes and types of shock, as well as the management for each.
Unit Activities
Student presentations: Students present a scenario relating to shock and resuscitation to the class, drawing upon knowledge of various forms of shock.
Group activities: Assign students into three groups: Pump Failure, Poor Vessel Function, and Low Fluid Volume. Have each group select a type of shock that falls under their group category and present their ideas on recognition and treatment of that type of shock.
Medical terminology: Ask each student to explain the various types of shock. Students will form various interpretations, and this lesson will confirm their understanding of each type.
Visual thinking: Provide students with a photocopy of Figure 13-3 from the text. Remove the causes of Pump Failure (A), Low Fluid Volume (B), and Poor Vessel Function (C) within the figure. Ask students to fill these in.
Pre-Lecture
You are the Provider
“You are the Provider” is a progressive case study that encourages critical thinking skills.
Instructor Directions
1.	Direct students to read the “You are the Provider” scenario found throughout Chapter 13.
2.	You may wish to assign students to a partner or a group. Direct them to review the discussion questions at the end of the scenario and prepare a response to each question. Facilitate a class dialogue centered on the discussion questions and the Patient Care Report.
3.	You may also use this as an individual activity and ask students to turn in their comments on a separate piece of paper.
Lecture

I. Introduction
A.	In this chapter, shock (hypoperfusion) is defined as inadequate cellular perfusion.
1.	In the early stages of shock, the body will attempt to compensate by maintaining homeostasis (a balance of all systems in the body).
B.	Shock can occur because of medical or traumatic events.
II. Pathophysiology
A.	Adequate perfusion is required to provide cells oxygen and nutrients and remove waste products.
1.	Any compromise in perfusion can lead to cellular injury or death.
B.	Diffusion is a passive process in which molecules move from an area with a higher concentration of molecules to an area of lower concentration.
1.	This is how oxygen and carbon dioxide cross the walls of the alveoli.
2.	The majority of oxygen is carried to the tissues attached to hemoglobin.
3.	Carbon dioxide can be transported in the blood from tissues back to the lungs in three ways:
a.	Dissolved in the plasma
b.	Combined with water in the form of bicarbonate
c.	Attached to hemoglobin
4.	Carbon dioxide waste products released from cells can combine with water in the bloodstream to form bicarbonate.
5.	Once it reaches the lungs, the bicarbonate breaks back down into carbon dioxide and water and the carbon dioxide is exhaled.
6.	In cases of poor perfusion (shock), the transportation of carbon dioxide out of the tissues will become impaired, resulting in a dangerous buildup of waste products that may cause cellular damage.
C.	Shock is a state of collapse and failure of the cardiovascular system that leads to inadequate circulation.
1.	To protect vital organs, the body directs blood flow from organs that are more tolerant of low flow (such as the skin and intestines) to organs that cannot tolerate low blood flow (such as the heart, brain, and lungs).
2.	Early recognition of the signs and symptoms of shock can save lives.
3.	Shock is life threatening and requires immediate recognition and rapid treatment.
D.	The cardiovascular system consists of three parts:
1.	The heart (pump), blood vessels (container), and blood (content).
a.	These three parts can be referred to as the “perfusion triangle.”
b.	When a patient is in shock, one or more of the three parts is not working properly.
E.	Blood pressure is the pressure of blood within the vessels at any moment in time.
1.	Systolic pressure is the peak arterial pressure, or pressure generated every time the heart contracts.
2.	Diastolic pressure is the pressure maintained within the arteries while the heart rests between heartbeats.
3.	Pulse pressure is the difference between the systolic and diastolic pressures (systolic – diastolic = pulse pressure).
a.	It signifies the amount of force the heart generates with each contraction.
b.	A pulse pressure of less than 25 mm Hg may be seen in patients with shock.
F.	Blood flow through the capillary beds is regulated by the capillary sphincters, circular muscular walls that constrict and dilate.
1.	These sphincters are under the control of the autonomic nervous system.
2.	Capillary sphincters also respond to other stimuli such as:
a.	Heat
b.	Cold
c.	The need for oxygen
d.	The need for waste removal
3.	Regulation of blood flow is determined by cellular needs.
G.	Perfusion also requires adequate:
1.	Oxygen exchange in the lungs
2.	Nutrients in the form of glucose in the blood
3.	Waste removal, primarily through the lungs
H.	Mechanisms are in place to help support the respiratory and cardiovascular systems when the need for perfusion of vital organs is increased.
1.	Includes the autonomic nervous system and hormones.
a.	The sympathetic side of the autonomic nervous system, which is responsible for the fight-or-flight response, will assume more control of the body’s functions during a state of shock.
b.	This response by the autonomic nervous system causes the release of hormones such as epinephrine and norepinephrine.
c.	Hormones cause an increase in heart rate and in the strength of cardiac contractions, as well as vasoconstriction in nonessential areas, primarily in the skin and gastrointestinal tract (peripheral vasoconstriction).
d.	This response causes all the signs and symptoms of shock in a patient.
III. Causes of Shock
A.	There are many different types of shock that result from three basic causes: pump failure, poor vessel function, and low fluid volume (see Table 13-1).
IV. Types of Shock
A.	Cardiogenic shock
1.	Caused by inadequate function of the heart, or pump failure
2.	A major effect is the backup of blood into the pulmonary vessels.
3.	The resulting buildup of pulmonary fluid is called pulmonary edema.
4.	Cardiogenic shock develops when the heart cannot maintain sufficient output to meet the demands of the body.
a.	Cardiac output is the volume of blood that the heart can pump per minute, and it is dependent upon several factors.
i.	The heart must have adequate strength for the heart muscle to contract (myocardial contractility).
ii.	The heart must receive adequate blood to pump (preload).
iii.	The resistance to flow in the peripheral circulation must be appropriate (afterload).
B.	Obstructive shock
1.	Caused by a mechanical obstruction that prevents an adequate volume of blood from filling the heart chambers
2.	Three of the most common examples:
a.	Cardiac tamponade (pericardial tamponade)
b.	Tension pneumothorax
c.	Pulmonary embolism
C.	Distributive shock
1.	Results when there is widespread dilation of small arterioles, small venules, or both
2.	The circulating blood volume pools in the expanded vascular beds and tissue perfusion decreases.
3.	Septic shock
a.	Occurs as a result of severe infections, usually bacterial, in which toxins are generated by the bacteria
b.	Widespread dilation of vessels, combined with plasma loss through the injured vessel walls, results in shock.
4.	Neurogenic shock
a.	Usually the result of high spinal cord injury
b.	Muscles in the walls of the blood vessels are cut off from the sympathetic nervous system and nerve impulses that cause them to contract.
c.	All vessels below the level of the spinal cord injury dilate widely, increasing the size and capacity of the vascular system, causing blood to pool.
5.	Anaphylactic shock
a.	Occurs when a person reacts quickly to a substance to which he or she had been sensitized
i.	Sensitization means becoming sensitive to a substance that did not initially cause a reaction.
ii.	Each subsequent exposure after sensitization tends to produce a more severe reaction.
6.	Psychogenic shock
a.	Results when the patient has had a sudden reaction of the nervous system that produces a temporary, generalized vasodilation, resulting in syncope
D.	Hypovolemic shock
1.	The result of an inadequate amount of fluid or volume in the circulatory system
2.	There are hemorrhagic causes and nonhemorrhagic causes.
3.	Also occurs with severe thermal burns
V. The Progression of Shock
A.	The stages in the progression of shock (see Table 13-3)
1.	Blood pressure may be the last measurable factor to change in shock.
a.	When a drop in blood pressure is evident, shock is well developed.
b.	This is particularly true in infants and children, who can maintain their blood pressure until they have blood loss that is more than half their blood volume.
c.	By the time blood pressure drops in infants and children who are in shock, they are close to death.
2.	Expect shock in many emergency medical situations.
3.	Also expect shock if a patient has any one of the following conditions:
a.	Multiple severe fractures
b.	Abdominal or chest injury
c.	Spinal injury
d.	A severe infection
e.	A major heart attack
f.	Anaphylaxis
VI. Patient Assessment for Shock
A.	Scene size-up
1.	Scene safety
2.	Mechanism of injury/nature of illness
B.	Primary assessment
1.	The primary assessment for a patient with suspected shock should include a rapid exam to:
a.	Determine level of consciousness.
b.	Identify and manage life-threatening concerns as they are found.
c.	Determine priority of the patient and transport.
i.	A patient with massive hemorrhage may require a tourniquet (or direct pressure dressings when tourniquets are not feasible or available) before the airway is opened.
ii.	If the patient has life-threatening external bleeding, it should be addressed first (even before airway and breathing), then the ABCs can be assessed and treated, and then treatments for shock provided.
2.	Provide high-flow oxygen to assist in perfusion of damaged tissues.
a.	If the patient has signs of hypoperfusion, treat aggressively and provide rapid transport to the hospital.
b.	Request advanced life support (ALS) as necessary to assist with more aggressive shock management.
3.	Form a general impression.
4.	Determine the need for manual spinal stabilization, and assess the patient’s level of consciousness using the AVPU scale.
5.	Airway and breathing
a.	Assess the airway to ensure it is patent.
b.	Quickly assess breathing.
6.	Circulation
a.	Assessing the patient’s circulatory status can reveal important clues regarding the presence of shock.
b.	Check for a distal pulse.
c.	If there is none, check for a central pulse.
d.	Determine if the pulse is fast, slow, weak, strong, or altogether absent.
i.	A rapid pulse suggests compensated shock.
ii.	In shock or compensated shock, the skin may be cool, clammy, or ashen.
e.	If the patient has no pulse and is not breathing, immediately begin cardiopulmonary resuscitation (CPR).
f.	Assess for and identify any life-threatening bleeding in trauma patients.
i.	Treat it immediately when found.
g.	Quickly assess skin temperature condition, and color, and check for capillary refill time.
C.	History taking
1.	After life threats have been managed, determine the chief complaint.
2.	Obtain a SAMPLE history.
D.	Secondary assessment
1.	Physical examinations
a.	Repeat the primary assessment followed by a focused assessment.
b.	Perform a secondary assessment of the entire body if:
i.	Your patient is a trauma patient with a significant mechanism of injury or multiple injuries.
ii.	Your patient gives you a poor initial general impression.
iii.	You found problems in the primary assessment.
iv.	Your patient has a medical problem but is not responsive.
v.	Your patient has problems that were not noted in the primary assessment.
c.	These assessments should be performed quickly but thoroughly to ensure that you do not miss any significant or life-threatening problems or delay needed care.
d.	Whether your examination is of the entire body or of a specific area, if a life-threatening problem is found, treat it immediately.
2.	Vital signs
E.	Reassessment
1.	Reassess the patient’s:
a.	Vital signs
b.	Interventions
c.	Chief complaint
d.	ABCs
e.	Mental status
2.	Determine what interventions are needed for your patient based on the assessment findings.
a.	Focus on supporting the cardiovascular system.
b.	Treat for shock early and aggressively by providing oxygen and keeping the patient warm.
VII. Emergency Medical Care for Shock
A.	Begin immediate treatment for shock as soon as you realize that the condition may exist.
1.	Follow standard precautions.
2.	Control all obvious external bleeding.
3.	Make sure the patient has an open airway.
4.	Maintain manual in-line stabilization, if necessary, and check breathing and pulse.
5.	Comfort, calm, and reassure the patient, while maintaining the patient in the supine position.
6.	Never allow patients to eat or drink anything prior to being evaluated by a physician.
7.	If spinal immobilization is indicated, splint the patient on a backboard.
8.	Remember that inadequate ventilation may be a major factor in the development of shock. Always provide oxygen, assist with ventilations, and use airway control adjuncts as needed.
9.	To prevent the loss of body heat, place blankets under and over the patient.
10.	Transport the patient and treat additional injuries en route.
11.	Consider rendezvous with ALS if possible, and consider aeromedical transport.
12.	Accurately record the patient’s vital signs approximately every 5 minutes throughout treatment and transport.
B.	Treating cardiogenic shock
1.	The patient who is in shock as a result of a heart attack cannot generate the necessary contraction to pump blood throughout the circulatory system.
2.	Usually, patients with cardiogenic shock do not have any injury, but they may be having chest pain.
3.	Patients in cardiogenic shock should not receive nitroglycerin; by definition they are hypotensive.
4.	Signs and symptoms
a.	Weak, irregular pulse
b.	Cyanosis about the lips and underneath the fingernails
c.	Anxiety
d.	Nausea
5.	Place the patient in a position that eases breathing as you give high-flow oxygen.
6.	Initiate prompt transport. If ALS is not on-scene, consider arranging for rendezvous en route.
C.	Treating obstructive shock
1.	Cardiac tamponade
a.	Increasing cardiac output should be the priority.
b.	Apply high-flow oxygen.
c.	Surgery is the only definitive treatment.
2.	Tension pneumothorax
a.	Administer high-flow oxygen via nonrebreathing mask early to prevent hypoxia.
b.	Chest decompression is required to relieve the pressure in the chest.
c.	Chest decompression is an ALS skill. Ask for ALS assistance early in the call if available; however, do not delay transport waiting for the arrival of ALS.
D.	Treating septic shock
1.	The proper treatment of septic shock requires complex hospital management, including administration of antibiotics.
2.	Use appropriate standard precautions and transport as promptly as possible.
3.	Administer high-flow oxygen during transport and support ventilations as needed.
4.	Preserve body heat.
5.	Notify a specialized “sepsis team” if available to meet the patient in the ED.
E.	Treating neurogenic shock
1.	Emergency treatment must be directed at:
a.	Obtaining and maintaining a proper airway
b.	Providing spinal immobilization
c.	Assisting inadequate breathing as needed
d.	Conserving body heat
e.	Ensuring the most effective circulation possible
2.	Transport the patient promptly to a facility capable of managing spinal injuries.
F.	Treating anaphylactic shock
1.	The most effective treatment for a severe, acute allergic reaction is to administer epinephrine by way of intramuscular injection.
2.	A patient with anaphylaxis requires immediate transport.
a.	Administer high-flow oxygen (10 to 15 L/min via a nonrebreathing mask).
b.	Assist ventilations with a bag-mask device if necessary.
c.	Try to find out what agent caused the reaction and how it was received.
3.	Keep in mind that a mild reaction may worsen suddenly or over time.
4.	Because of the potential for airway compromise, consider requesting ALS backup, if available.
G.	Treating psychogenic shock
1.	In an uncomplicated case of fainting, once the patient collapses and becomes supine, circulation to the brain is restored.
2.	Psychogenic shock can worsen other types of shock.
3.	If it appears the patient fell as a result of psychogenic shock, check for injuries, especially in older patients.
4.	If the patient reports not being able to walk after a fall thought to be related to psychogenic shock, you should suspect another problem, such as head injury.
5.	Transport the patient promptly.
a.	All patients with loss of consciousness should be transported to the ED for evaluation even if they appear normal once you arrive on scene.
H.	Treating hypovolemic shock
1.	Control all obvious external bleeding.
2.	Handle the patient gently and keep him or her warm.
3.	Recognize internal bleeding and provide aggressive general support.
4.	Secure and maintain an airway, and provide respiratory support as necessary.
5.	Transport the patient as rapidly as possible to the ED.
I.	Treating shock in older patients
1.	Older patients generally have more serious complications than younger patients.
2.	Many older patients take numerous medications that could either mask or mimic signs of shock.
3.	Treating a pediatric or geriatric patient in shock is no different than treating any other shock patient.
a.	Provide in-line spinal stabilization if indicated. If spinal immobilization is not indicated, maintain the patient in a position of comfort.
b.	Control life-threatening hemorrhage immediately with direct pressure or tourniquet application when appropriate.
c.	Suction as necessary and provide high-flow oxygen via a nonrebreathing mask.
d.	Maintain body temperature.
e.	Provide rapid transportation.
Post-Lecture
Assessment in Action
A.	Assessment in Action is available in the Navigate course.
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