

MODULE 5


Trauma

Lesson 5-1


Bleeding and Shock
OBJECTIVES


OBJECTIVES LEGEND

C=Cognitive P=Psychomotor A=Affective

1 = Knowledge level

2 = Application level

3 = Problem-solving level


COGNITIVE OBJECTIVES
At the completion of this lesson, the EMT‑Basic student will be able to:

5-1.1

List the structure and function of the circulatory system.(C-1)

5-1.2

Differentiate between arterial, venous and capillary bleeding.(C‑3)

5-1.3

State methods of emergency medical care of external bleeding.(C-1)

5-1.4

Establish the relationship between body substance isolation and bleeding.(C-3)

5-1.5

Establish the relationship between airway management and the trauma patient.(C-3)

5-1.6

Establish the relationship between mechanism of injury and internal bleeding.(C-3)

5-1.7

List the signs of internal bleeding.(C-1)

5-1.8

List the steps in the emergency medical care of the patient with signs and symptoms of internal bleeding.(C-1)

5-1.9

List signs and symptoms of shock (hypoperfusion).(C-1)

5-1.10
State the steps in the emergency medical care of the patient with signs and symptoms of shock (hypoperfusion).(C-1)


AFFECTIVE OBJECTIVES
At the completion of this lesson, the EMT‑Basic student will be able to:

5-1.11
Explain the sense of urgency to transport patients that are bleeding and show signs of shock (hypoperfusion).(A-1)


PSYCHOMOTOR OBJECTIVES
At the completion of this lesson, the EMT‑Basic student will be able to:

5-1.12
Demonstrate direct pressure as a method of emergency medical care of external bleeding. (P-1,2)

5-1.13
Demonstrate the use of diffuse pressure as a method of emergency medical care of external bleeding.(P-1,2) 

5-1.14
Demonstrate the use of pressure points and tourniquets as a method of emergency medical care of external bleeding.(P-1,2)

5-1.15
Demonstrate the care of the patient exhibiting signs and symptoms of internal bleeding.(P-1,2)

5-1.16
Demonstrate the care of the patient exhibiting signs and symptoms of shock (hypoperfusion).(P-1,2)

5-1.17
Demonstrate completing a prehospital care report for patient with bleeding and/or shock (hypoperfusion).(P-2)

PREPARATION

Motivation:


Trauma is the leading cause of death in the United States for persons between the ages of 1 and 44.  Understanding the mechanism of injury and relevant signs and symptoms of bleeding and shock (hypoperfusion) is of paramount importance when dealing with the traumatized patient.

Prerequisites:

BLS, Preparatory, Airway and Patient Assessment.


MATERIALS
AV Equipment:  

Utilize various audio-visual materials relating to bleeding and shock (hypoperfusion).  The continuous design and development of new audio‑visual materials relating to EMS requires careful review to determine which best meet the needs of the program.  Materials should be edited to assure meeting the objectives of the curriculum.

EMS Equipment:  

Sterile dressings, bandages, splints, pneumatic antishock garment, triangular bandage, stick or rod, air splints, gloves, eye protection, blanket.


PERSONNEL
Primary Instructor:  
One EMT‑Basic instructor knowledgeable in bleeding and shock (hypoperfusion).

Assistant Instructor: 
The instructor-to-student ratio should be 1:6 for psychomotor skill practice.  Individuals used as assistant instructors should be knowledgeable in bleeding and shock.

Recommended Minimum

Time to Complete:

Two hours

PRESENTATION

Declarative (What)
I.
Circulatory (Cardiovascular) System Review

A. 
Anatomy review

1.
Heart

2.
Arteries

3.
Capillaries

4.
Veins

5.
Blood

6.
Physiology

7. 
Perfusion

a.
Definition - circulation of blood through an organ structure.

b.
Perfusion delivers oxygen and other nutrients to the cells of all organ systems and the removes waste products.

c.
Hypoperfusion is the inadequate circulation of blood through an organ.

II.
External Bleeding

A.
Body substance isolation must be routinely taken to avoid skin and mucous membrane exposure to body fluids.

1.
Eye protection

2. 
Gloves

3. 
Gown


4. 
Mask

5.
Hand washing following each run.

B. 
Severity

1.
The sudden loss of one liter (1000cc) of blood in the adult patient, 1/2 liter (500cc) of blood in the child, and 100 - 200cc of the blood volume in an infant is considered serious. (For example, a one year old only has 800cc of blood, therefore 150cc is a major blood loss).

2.
The severity of blood loss must be based on the patient's signs and symptoms and the general impression of the amount of blood loss.  If the patient exhibits signs and symptoms of shock (hypoperfusion), the bleeding is to be considered serious.

3.
The natural response to bleeding is blood vessel contractions and clotting; however, a serious injury may prevent effective clotting from occurring. 

4.
Uncontrolled bleeding or significant blood loss leads to shock (hypoperfusion) and possibly death.

C. 
Types of bleeding

1.
Arterial 

a.
The blood spurts from the wound.

b.
Bright, red, oxygen rich blood.

c.
Arterial bleeding is the most difficult to control because of the pressure at which arteries bleed.  

d.
As the patient's blood pressure drops, the amount of spurting may also drop.

2.
Venous

a.
The blood flows as a steady stream.

b.
Dark, oxygen poor blood. 

c.
Bleeding from a vein can be profuse; however, in most cases it is easier to control due to the lower venous pressure.

3.
Capillary 

a.
The blood oozes from a capillary and is dark red in color.

b.
The bleeding often clots spontaneously.

D.
Emergency medical care of external bleeding

1.
Body substance isolation

2.
Maintain airway/artificial ventilation.

3.
Bleeding control

a.
Apply finger tip pressure directly on the point of bleeding.

b.
Elevation of a bleeding extremity may be used secondary to and in conjunction with direct pressure.

c.
Large gaping wounds may require packing with sterile gauze and direct hand pressure if direct finger tip pressure fails to control bleeding.

d.
If bleeding does not stop, remove dressing and assess for bleeding point to apply direct pressure.  If diffuse bleeding is discovered, apply additional pressure.

e.
Pressure points may be used in upper and lower extremities.

4.
Methods to control external bleeding if direct pressure fails

a.
Splints

(1)
Reduction of motion of bone ends will reduce the amount and aggravation of tissue damage and bleeding associated with a fracture.

(2)
Splinting may allow prompt control of bleeding associated with a fracture.

b. 
Pressure Splints

(1)
The use of air pressure splints can help control severe bleeding associated with lacerations of soft tissue or when bleeding is associated with fractures.

(2)
Pneumatic counterpressure devices (pneumatic antishock garment) can be used as an effective pressure splint to help control severe bleeding due to massive soft tissue injury to the lower extremities (leg compartments only) or traumatic pelvic hemorrhage (all compartments).

c.
Tourniquet

(1)
Use as a last resort to control bleeding of an amputated extremity when all other methods of bleeding control have failed. 

(2)
Application of a tourniquet can cause permanent damage to nerves, muscles and blood vessels resulting in the loss of an extremity.


(3)
Procedures for applying a tourniquet: 

(a)
Use a bandage 4 inches wide and 6 to 8  layers deep.

(b)
Wrap it around the extremity twice at a point proximal to the bleeding but as distal on the extremity as possible.


(c)
Tie one knot in the bandage and place a stick or rod on top of the knot and tie the ends of the bandage over the stick in a square knot.

(d)
Twist the stick until the bleeding stops.  


(e)
Once the bleeding has stopped, secure the stick or rod in position.

(f)
Notify other emergency personnel who may care for the patient that a tourniquet has been applied.

(g)
Document the use of a tourniquet and the time applied in the prehospital patient report.

(4)
A continuously inflated blood pressure cuff may be used as a tourniquet until bleeding stops. 

(5)
Precautions with the use of a tourniquet:

(a)
Use a wide bandage and secure tightly.

(b)
Never use wire, rope, a belt, or any other material that may cut into the skin and underlying tissue.

(c)
Do not remove or loosen the tourniquet once it is applied unless directed to do so by medical direction.

(d)
Leave the tourniquet in open view.  

(e)
Do not apply a tourniquet directly over any joint, but as close to the injury as possible.

E.
Special areas (bleeding from the nose, ears or mouth)

1.
Potential causes:

a.
Injured skull

b.
Facial trauma

c.
Digital trauma (nose picking)

d.
Sinusitis and other upper respiratory tract infections

e.
Hypertension (high blood pressure)

f.
Coagulation disorders

2.
Bleeding from the ears or nose may occur because of a skull fracture.  If the bleeding is the result of trauma, do not attempt to stop the blood flow.  Collect the blood with a loose dressing, which may also limit exposure to sources of infection.

3.
Emergency medical care for epistaxis (nosebleed):

a.
Place the patient in a sitting position leaning forward.

b.
Apply direct pressure by pinching the fleshy portion of the nostrils together.

c.
Keep the patient calm and quiet.

III.
Internal Bleeding

A.
Severity

1.
Internal bleeding can result in severe blood loss with resultant shock (hypoperfusion) and subsequent death.

2.
Injured or damaged internal organs commonly lead to extensive bleeding that is concealed.

3.
Painful, swollen, deformed extremities may also lead to serious internal blood loss.

4.
Suspicion and severity of internal bleeding should be based on the mechanism of injury and clinical signs and symptoms. 


B.
Relationship to mechanism of injury

1.
Blunt trauma

a.
Falls

b.
Motorcycle crashes

c.
Pedestrian impacts

d.
Automobile collisions

e.
Blast injuries

f.
Look for evidence of contusions, abrasions, deformity, impact marks, and swelling.

2.
Penetrating trauma 

C.
Signs and symptoms of internal bleeding

1.
Pain, tenderness, swelling or discoloration of suspected site of injury.

2.
Bleeding from the mouth, rectum, or vagina, or other orifice.

3.
Vomiting bright red blood or dark coffee ground colored blood.

4.
Dark, tarry stools or stools with bright red blood

5.
Tender, rigid, and/or distended abdomen

6.
Late signs and symptoms of hypovolemic shock (hypoperfusion)

a.
Anxiety, restlessness, combativeness or altered mental status

b.
Weakness, faintness or dizziness

c.
Thirst

d.
Shallow rapid breathing

e.
Rapid weak pulse

f.
Pale, cool, clammy skin

g.
Capillary refill greater than 2 seconds - infant and child patients only

h.
Dropping blood pressure (late sign)

i.
Dilated pupils that are sluggish to respond

j.
Nausea and vomiting


D.
Emergency medical care

1.
Body substance isolation

2.
Maintain airway/artificial ventilation.

3.
Administer oxygen if not already done during the initial assessment.

4.
If bleeding is suspected in an extremity, control bleeding by direct pressure and application of a splint.

5.
Immediate transport is critical for patient with signs and symptoms of shock (hypoperfusion). 

IV.
Shock (hypoperfusion syndrome)

A.
Severity

1.
Shock (hypoperfusion) results in inadequate perfusion of cells with oxygen and nutrients and inadequate removal of metabolic waste products. 

2.
Cell and organ malfunction and death can result from shock (hypoperfusion); therefore, prompt recognition and treatment is vital to patient survival.

3.
Peripheral perfusion is drastically reduced due to the reduction in circulating blood volume.

4.
Trauma patients develop shock (hypoperfusion) from the loss of blood from both internal and external sites.  This type of shock (hypoperfusion) is referred to as hypovolemic or hemorrhagic shock.

B.
Signs and symptoms of shock (hypoperfusion)

1.
Mental states

a.
Restlessness

b.
Anxiety



c.
Altered mental status

2.
Peripheral perfusion 

a.
Delayed capillary refill greater than 2 seconds in normal ambient air temperature - infant and child patients only

b.
Weak, thready or absent peripheral pulses

c.
Pale, cool, clammy skin

3.
Vital signs

a.
Decreased blood pressure (late sign)

b.
Increased pulse rate (early sign) - weak and thready

c.
Increased breathing rate

(1)
Shallow

(2)
Labored

(3)
Irregular

4.
Other signs and symptoms

a.
Dilated pupils

b.
Marked thirst

c.
Nausea and vomiting

d.
Pallor with cyanosis to the lips 

5.
Infant and child patients can maintain their blood pressure until their blood volume is more than half gone, so by the time their blood pressure drops they are close to death.  The infant or child in shock has less reserve.

C.
Emergency medical care

1.
Body substance isolation.

2.
Maintain airway/artificial ventilation.  Administer oxygen if indicated.

3.
Control any external bleeding.

4.
If signs of shock (hypoperfusion) are present and the lower abdomen is tender and pelvic injury is suspected, with no evidence of chest injury, apply and inflate the pneumatic antishock garment if approved by medical direction.

5.
Elevate the lower extremities approximately 8 to 12 inches.  If the patient has serious injuries to the pelvis, lower extremities, head, chest, abdomen, neck, or spine, keep the patient supine. 

6.
Splint any suspected bone or joint injuries.

7.
Prevent loss of body heat by covering the patient with a blanket when appropriate.

8.
Immediate transport.

APPLICATION

Procedural (How)

1.
Review the methods of controlling external bleeding with emphasis on body substance isolation.

2.
Review the methods used to treat internal bleeding.

3.
Review the methods used to treat the patient in shock (hypoperfusion).

Contextual (When, Where, Why)

Bleeding and shock (hypoperfusion) are identified during the initial patient assessment after securing the scene and ensuring personal safety.  Control of arterial or venous bleeding will be done upon immediate identification, after airway and breathing.  Treatment of shock (hypoperfusion) and internal bleeding will be performed immediately following the initial assessment and prior to the transportation of the patient.  Bleeding that is uncontrolled or excessive will lead to shock (hypoperfusion).  Shock (hypoperfusion) will lead to inadequate tissue perfusion and eventual cell and organ death.


STUDENT ACTIVITIES
Auditory (Hear)

1.
The students should hear simulated situations to identify signs and symptoms of external bleeding, internal bleeding, and shock (hypoperfusion).

2.
The students should hear normal systolic and diastolic sounds associated with taking a blood pressure.

Visual (See)

1.
The students should see audio-visual aids or materials of the various types of external bleeding and various signs of internal bleeding and shock (hypoperfusion).  

2.
The student should see audio-visual aids or materials of the proper methods to control bleeding, and treat for internal bleeding and shock (hypoperfusion).

3.
The student should see a patient to identify major bleeding and signs of internal bleeding and shock (hypoperfusion).

4.
The students should see, in simulated situations, the application of direct pressure, elevation, splints, counterpressure devices, cryotherapy, and tourniquets in the treatment of external bleeding.

5.
The students should see, in simulated situations, the treatment of the internal bleeding and shock (hypoperfusion).

6.
The students should see audio-visual aids or materials with known amounts of blood on gauze pads, vaginal pads, clothing, floors, and humans.

Kinesthetic (Do)

1.
The students should practice application of direct pressure, elevation, splints, and tourniquets.

2.
The students should practice the treatment of internal bleeding and shock (hypoperfusion).

3.
The students should practice completing a prehospital care report for patients with bleeding and/or shock (hypoperfusion).


INSTRUCTOR ACTIVITIES
Supervise student practice.

Reinforce student progress in cognitive, affective, and psychomotor domains.

Redirect students having difficulty with content (complete remediation forms).

EVALUATION

Written:

Develop evaluation instruments, e.g., quizzes, verbal reviews, handouts, to determine if the students have met the cognitive and affective objectives of this lesson.

Practical:

Evaluate the actions of the EMT‑Basic students during role play, practice or other skill stations to determine their compliance with the cognitive and affective objectives and their mastery of the psychomotor objectives of this lesson.


REMEDIATION

Identify students or groups of students who are having difficulty with this subject content.  Complete remediation sheet from the instructor's course guide.

ENRICHMENT

What is unique in the local area concerning this topic?  Complete enrichment sheets from the instructor's course guide and attach with lesson plan.


