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Chapter 30: Bleeding

Chapter 30
Bleeding
Unit Summary
After managing the airway, recognizing bleeding (hemorrhage) and understanding how it affects the body are perhaps the most important skills you will learn as a paramedic. This chapter begins with a review of the anatomy and physiology of the cardiovascular and respiratory systems and their roles in keeping blood flowing between the lungs and peripheral tissues. The control of external hemorrhaging, including the use of tourniquets and the role of hemostatic agents, are discussed. Hemorrhagic shock, or shock resulting from bleeding, both internal and external, is also discussed.

National EMS Education Standard Competencies

Trauma
Integrates assessment findings with principles of epidemiology and pathophysiology to formulate a field impression to implement a comprehensive treatment/disposition plan for an acutely injured patient.
Bleeding
Recognition and management of

•  Bleeding (pp 1523–1525, 1526–1527)

Pathophysiology, assessment, and management of

•  Bleeding (pp 1523–1525, 1526–1538)

Fluid resuscitation (pp 1535–1538)
Knowledge Objectives

1. Discuss the anatomy and physiology of the cardiovascular system. (pp 1519–1521)
2. Discuss the pathophysiology of external and internal hemorrhage. (pp 1523–1524)
3. Describe the body’s physiologic response to hemorrhaging. (pp 1524–1525)
4. Describe the assessment and management of a bleeding patient. (pp 1526–1538)
5. Discuss the pathophysiology of hemorrhagic shock. (p 1526)
6. Describe the types of shock. (pp 1525–1526)
7. Discuss the phases of shock. (p 1526)
8. Discuss the classes of hemorrhage. (pp 1523–1525)
9. Describe the assessment and management of a patient with hemorrhagic shock. (pp 1526–1538)
10. Describe how to assess and manage a patient with external hemorrhage. (pp 1530–1535)
11. Describe how to apply a commercial tourniquet. (pp 1532–1534)
12. Describe how to assess and manage a patient with internal hemorrhage. (pp 1535–1536)
13. Describe how to assess and manage a patient with hemorrhagic shock. (pp 1536–1538)
Skills Objectives

1. Demonstrate the assessment and management of a patient with signs and symptoms of external hemorrhage. (pp 1530–1531, Skill Drill 1)
2. Demonstrate how to apply a commercial tourniquet. (pp 1532–1534, Skill Drill 2)
3. Demonstrate the assessment and management of a patient with signs and symptoms of internal hemorrhage. (pp 1535–1536, Skill Drill 3)
4. Demonstrate the assessment and management of a patient experiencing hemorrhagic shock. (pp 1536–1538, Skill Drill 4)
Readings and Preparation

Review all instructional materials including Chapter 30 of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, and all related presentation support materials.

Review all instructional materials including Chapter 24 of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, and all related presentation support materials.

Support Materials

• Lecture PowerPoint presentation

• Case Study PowerPoint presentation

• Available charts or diagrams of the circulatory system.

Enhancements

• Direct students to visit the companion website to Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, at http://www.paramedic.emszone.com for online activities.

• Invite a guest lecturer from a local trauma facility, or if this is not possible, provide local/statewide statistics for trauma-related incidents.

Content connections: Numerous chapters and topics can relate to the topic of bleeding.  At a minimum, anatomy, physiology, hematology, OB/Gyn, and all of the trauma chapters are relevant.

Teaching Tips

Students need to be aware of the difficulty in determining an estimated amount of blood loss.  Anatomy and physiology of the circulatory system is vital to a thorough paramedic level assessment.

Unit Activities

Writing activities: Assign a traumatic injury type to each student.  The student will be responsible for preparing a written paper on causes, signs, symptoms, and any other related information targeted to hemorrhage.

Student presentations: Have students present their group assignment to the class.  Discuss their results.

Group activities: See “Visual Thinking” section.
Visual thinking: Divide students into groups.  Prepare a measured amount of corn syrup on a piece of nonabsorbing  material (to simulate visual blood loss).  You may color the corn syrup red if you so desire.  Have each group of students estimate the fluid amount using vision only.

Pre-Lecture 

You are the Medic
 “You are the Medic” is a progressive case study that encourages critical-thinking skills.
Instructor Directions

Direct students to read the “You are the Medic” scenario found throughout Chapter 30.

•
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.

•
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.
Recognizing bleeding and understanding its effects on the body are the most important paramedic skills after airway management.

1.
Any type of bleeding is potentially dangerous because it:

a.
May cause weakness, which may lead to shock

b.
May lead to serious injury and death if uncontrolled
2.
Bleeding is the most common cause of shock after trauma.
II. Anatomy and Physiology
A.
The cardiovascular system keeps blood flowing between the lungs and peripheral tissues.
1.
Right side of heart pumps blood to the lungs

2. 
Left side of heart receives blood from lungs and pumps it around the body

3.
Circulatory system must function well to deliver oxygen to body tissues

4.
In the lungs, blood unloads gaseous waste products and picks up oxygen.

a.
The process is reversed in peripheral tissues.

i.
Blood unloads oxygen and picks up waste.

b.
If blood flow were to stop or slow:

i.
Cells in brain, heart, and other organs would not be able to eliminate wastes and would be engulfed by toxic by-products

ii.
Oxygen delivery to tissues disrupted

iii.
Cells could switch to an emergency metabolic system for a few minutes.
(a)
Anaerobic metabolism produces more acids and toxic wastes.
iv.
Cells would begin to die within a few minutes of circulatory failure.

v.
To survive, the body compensates to maintain systolic blood pressure and perfusion to the brain and heart at the expense of other areas.
5.
Circulatory system requires three intact components to keep blood moving through the body:

a.
A functioning pump—the heart

b.
Adequate fluid volume—blood and body fluids

c.
Intact system of tubing capable of reflex adjustments in response to changes in pump output and fluid volume—blood vessels

B.
Structures of the heart

1.
The heart’s function is to pump blood throughout the body.
a.
About the size of a closed fist—5 in long, 3 in wide, 2.5 in thick

b.
Weighs 10 to 12 oz (men) and 8 to 10 oz (women)

c.
Two thirds lies in the left part of the mediastinum (area between the lungs)
2.
The human heart consists of:

a.
Two atria (upper chambers)—receive blood returned to the heart
b.
Two ventricles (lower chambers)—pumps blood out of the heart
3.
Atrioventricular valves separate the upper and lower portions of the heart. 
a.
Prevent backward flow of blood

4.
Semilunar valves separate the ventricles and arteries.
5.
Blood enters the right atrium via the superior and inferior venae cava and coronary sinus.
a.
Consists of veins that collect blood returning from walls of the heart

b.
Veins act as blood reservoirs.

i.
Contain more than 60% of blood volume

6.
Blood from four pulmonary veins enters the left atrium.
C.
Blood flow within the heart and lungs

1.
Two large veins return deoxygenated blood from the body to the right atrium.

a.
Superior vena cava—returns blood from upper body to the heart

b.
Inferior vena cava—returns blood from lower body to the heart

2.
From the right atrium blood passes: 
a.
Through the tricuspid valve into the right ventricle

b.
Through the pulmonic valve into the pulmonary artery
c.
Into the lungs

i.
Oxygen is returned and waste products are removed.

3.
Freshly oxygenated blood returns to left atrium through pulmonary veins, then flows:

a.
Through the mitral valve into the left ventricle

b.
Through aortic valve into the aorta
c.
Through the entire body

D.
The cardiac cycle

1.
Repetitive pumping process that begins with onset of cardiac muscle contraction and ends with next contraction

a.
Contraction results in pressure changes in chambers

i.
Blood moves from high pressure to low pressure.
2.
Preload: Amount of blood returned to heart to be pumped out

3.
Afterload: The pressure in the aorta (peripheral vascular resistance), against which the left ventricle must pump blood

a.
The higher the afterload, the harder for the ventricle to eject blood. 

b.
Higher afterload reduces stroke volume (amount of blood ejected per contraction)
4.
Cardiac output (CO): Amount of blood pumped through circulatory system in 1 minute

a.
Expressed in liters per minute (L/min).

b.
CO = Stroke volume x pulse rate

c.
What influences SV, pulse rate, or both also affects CO. 

5.
Increased venous return stretches ventricles and results in increased cardiac contractility.
a.
Frank-Starling mechanism or Starling law of the heart—if a muscle is stretched slightly before stimulated to contract, it contracts with greater force.

6.
A normal heart continues to pump the same percentage of blood returned to the right atrium (ejection fraction [EF]).
a.
If more blood returns, the heart pumps harder.

i.
More blood is pumped with each contraction, but the ejection fraction remains unchanged.

b.
Maintains normal cardiac function through position changes, coughs, etc.

E.
Blood and its components
1.
Blood consists of:
a.
Plasma

b.
Formed elements or cells suspended in plasma

i.
Red blood cells (RBCs)—about 45% of blood volume

ii.
White blood cells (WBCs)—less than 1% of blood volume

iii.
Platelets—less than 1% of blood volume

2.
Purpose of blood:

a.
Carry oxygen and nutrients to tissues.
b.
Carry cellular waste products away from tissues.
c.
Numerous other functions of formed elements
i.
Fighting infection

ii.
Controlling bleeding

3.
Plasma: Watery, straw-colored fluid 

a.
More than half of total blood volume

b.
92% water and 8% dissolved substances (chemicals, minerals, and nutrients)

4.
Erythrocytes: Disk-shaped RBCs

a.
The most numerous of the formed elements

b.
Unable to move on their own; move with passively flowing plasma
5.
Hemoglobin
a.
Binds oxygen and transports it to tissues

b.
Each molecule is capable of binding up to four gaseous molecules (most often oxygen).
c.
Oxygen saturation—how much of this capacity is used

i.
Expressed as a ratio of amount of oxygen bound to hemoglobin, to the oxygen-carrying capacity of hemoglobin

ii.
Is read by a pulse oximeter and recorded as Spo2
(a)
Normal oxygen saturation is 97% to 99%.
(b)
Values of 95% or more are clinically acceptable.
d.
Amount of oxygen bound to hemoglobin is related to the partial pressure of oxygen (Po2) to which hemoglobin is exposed

i.
Partial pressure is normally high in the lungs.

ii.
Hemoglobin cannot maintain a full load of oxygen as blood circulates to body tissues where partial pressure of oxygen is lower.

iii.
Oxyhemoglobin dissociation curve represents the relationship between the Po2 and Spo2 
(a)
Determined by how readily hemoglobin acquires and releases oxygen molecules (hemoglobin’s affinity for oxygen)

6.
Leukocytes: Different types of WBCs, each with a different function

a.
Primary function: Fight infection

7.
Platelets: Small cells essential for clot formation
a.
Coagulation process is a complex series of events also involving:

i.
Clotting proteins in plasma

ii.
Other proteins

iii.
Calcium
F.
Blood circulation and perfusion

1.
Arteries carry blood away from the heart, while veins transport blood back.
a.
Arteries get smaller the farther away from the heart they are.

i.
Branch into small arterioles

ii.
Divide into even smaller capillaries

(a)
Oxygen and nutrients pass out of capillaries into cells.

(b)
Carbon dioxide and waste products enter capillaries through diffusion.

iii.
Capillaries gradually enlarge to form venules.

(a)
Venules merge together to form larger veins, which empty blood into the heart.

2.
Perfusion: Circulation of blood within an organ or tissue in adequate amounts to meet cells’ current needs

a.
Blood must pass through: 
i.
Fast enough to maintain adequate circulation 
ii.
Slow enough so cells can exchange oxygen and nutrients for waste

b.
Some tissues (lungs and kidneys) require a constant blood supply.
c.
Most tissues only require an intermittent blood supply.
i.
Muscles need minimal blood supply during sleep but a large blood supply during exercise.

ii.
GI tract requires high blood flow after eating, but only a small fraction at other times

3.
Autonomic nervous system adjusts blood flow to the body’s needs
a.
Divided into sympathetic and parasympathetic components that keep vital functions in balance

i.
Sympathetic system—“Fight, flight, or freeze” mode
(a)
The body’s reaction to internal or external stress 
(b)
Actions include:

(1)
Faster and stronger heart contractions

(2)
Faster and deeper respirations, along with bronchodilation

(3)
Shunting of blood to vital areas in the body’s core and away from skin

(4)
Slowing or cessation of digestive functions

ii.
Parasympathetic nervous system—“Rest and digest” mode
(a)
The body rests and repairs itself.
(b)
Actions include:

(1)
Slowing heart rate
(2)
Slowing breathing rate

(3)
Increase in digestive functions

4.
Vasomotor center in the medulla oblongata helps regulate blood pressure

a.
If a drop in blood pressure is detected:

i.
Baroreceptors send stimuli to brain via cranial nerves IX and X.
(a)
Causes an increase in sympathetic stimulation

ii.
If blood pressure rises, the opposite is true.

5.
Endocrine system also responds to blood pressure changes
a.
Fall in blood pressure causes the release of:

i.
Aldosterone from adrenal glands

ii.
Antidiuretic hormone (ADH) from the pituitary gland

b.
These releases cause:

i.
Additional peripheral vasoconstriction

ii.
Conservation of water in the kidneys

6.
If the cardiovascular system fails to provide sufficient circulation for the body, the result is hypoperfusion or shock.
a.
Delivery of oxygen to keep the body’s tissues from becoming ischemic depends on:

i.
Adequate heart rate

ii.
Stroke volume

iii.
Hemoglobin levels

iv.
Arterial oxygen saturation

b.
Different body tissues will become ischemic faster than others with inadequate perfusion:

i.
Brain and spinal cord: 4 to 6 minutes before permanent damage 

ii.
Kidneys (and most other vital organs): 45 minutes before permanent damage
iii.
Skeletal muscles: 2 hours before damage
iv.
GI tract: Several hours of limited (but not absent) perfusion before damage
c.
These times are based on a normal body temperature (“warm ischemic time”).
d.
A colder organ or tissue may be able to resist damage longer because of the slowed metabolism.
III. Pathophysiology of Hemorrhage
A.
Hemorrhage means bleeding.
1.
External visible hemorrhage can usually be controlled by:

a.
Direct pressure

b.
Pressure bandage

2.
Internal hemorrhage is usually not controlled until a surgeon can locate the source.
a.
Must rely on signs and symptoms to determine extent and severity
B.
External hemorrhage

1.
The extent or severity is often a function of the type of wound and types of injured blood vessels.

a.
Capillary—blood usually oozes.
b.
Vein—blood usually flows.
c.
Artery—blood usually spurts.
d.
These descriptions are not infallible, and different vessels may bleed differently due to circumstances.
2.
Some injuries may have more or less external hemorrhage than expected.

a.
Example: amputation with little bleeding because wound was cauterized by heat

b.
Example: severely crushed legs with hemorrhage that can only be stopped by use of tourniquets

C.
Internal hemorrhage

1.
As a result of trauma, hemorrhage may appear in any area of the body.
a.
A long bone fracture will produce a relatively small amount of bleeding.
b.
Bleeding in the trunk tends to be severe and uncontrolled.

2.
Nontraumatic internal hemorrhage usually occurs in cases of:

a.
GI bleeding
b.
Ruptured ectopic pregnancies

c.
Ruptured aneurysms

3.
Internal hemorrhage must be treated promptly.

a.
Signs do not always develop quickly, so other signs and symptoms and mechanism of injury are needed to make a diagnosis.

b.
Pay close attention to:

i.
Complaints of pain and tenderness

ii.
Development of tachycardia

iii.
Pallor

c.
Be alert to development of shock.

D.
The significance of hemorrhage

1.
Adult males—contain approximately 70 mL of blood per kilogram of body weight
2.
Adult females—contain approximately 65 mL/kg

3.
The body cannot tolerate an acute blood loss of more than 20%.
a.
If the typical adult loses more than 1 L of blood, vital signs will change significantly:

i.
Increasing heart and respiratory rates

ii.
Decreasing blood pressure

b.
Infants and children may have the same effects with smaller amounts of blood loss.

i.
Example: 1-year-old child has a total blood volume of about 800 mL, so significant symptoms may appear after only 100 to 200 mL of blood loss.

4.
Compensation depends on how rapid a person bleeds.
5.
Consider bleeding to be serious if any of the following are present:

a.
Significant MOI, especially if it suggests severe force to the abdomen or chest

b.
Poor general appearance of patient

c.
Signs and symptoms of shock (hypoperfusion)

d.
Significant amount of blood loss

e.
Rapid blood loss

f.
Uncontrollable bleeding
E.
Physiologic response to hemorrhage

1.
Bleeding from an open artery is bright red.
a.
Spurts in time with the pulse
b.
Difficult to control 

c.
As the amount of blood in circulation drops, spurting diminishes.

2.
Blood from open veins is darker.
a.
Flows steadily

b.
Easier to manage
3.
Bleeding from damaged capillary vessels is dark red.
a.
Oozes steadily but slowly

4.
Venous and capillary bleeding is more likely to clot spontaneously than arterial bleeding.
a.
Bleeding tends to stop within about 10 minutes on its own.
i.
The open ends of the vessel begin to narrow (vasoconstrict), reducing the amount of bleeding.

ii.
Platelets aggregate at the site and plug the hole, sealing the injured areas (hemostasis).

b.
Bleeding will not stop if a clot does not form. 
i.
Unless the injured vessel is cut off from the blood supply

5.
System may fail in certain situations

a.
Some medications, including anticoagulants and blood thinners, interfere with clotting.

b.
Beta blockers may prevent vasoconstriction.

c.
In severe injuries, the damage may be too extensive for a clot to block the hole.

d.
Only part of the vessel may be cut, preventing constriction.

e.
Cold will inhibit enzymes involved in the clotting process.

i.
All bleeding patients should be kept warm.

6.
Hemophilia: A condition where one or more of the blood’s clotting factors are missing

a.
Several forms of the illness

i.
Most are hereditary.
ii.
Some are severe.

b.
All injuries, no matter how trivial, are potentially serious.

i.
Patients should be transported immediately.

IV. Shock                                                                            _
A. 
Shock can result from many conditions.

1.
Includes:

a.
Bleeding

b.
Respiratory failure

c.
Acute allergic reactions

d.
Overwhelming infection

2.
Damage occurs from insufficient perfusion of organs and tissues.

3.
In 2008, unintentional injury remained the leading cause of death for people ages 1 to 44 years.

4.
Hypovolemic shock: Shock from inadequate blood volume

a.
Hypo = deficient + vol = volume + emia = in the blood

b.
Volume can be lost as:

i.
Blood (internal or external hemorrhagic shock)

ii.
Plasma (burns)

iii.
Electrolyte solution (vomiting, diarrhea, sweating)

c.
Hemorrhagic shock is most common cause of shock.
B.
Hemorrhagic shock
1.
Hemorrhage is most prevalent due to:
a.
Blunt or penetrating injuries to vessels or organs

b.
Long bone or pelvic fractures

c.
Major vascular injuries (such as traumatic amputation)

d.
Multisystem injury

2.
Organs and organ systems with high incidence of exsanguinations from penetrating injuries:

a.
Heart

b.
Thoracic vascular system

c.
Abdominal vascular system (abdominal aorta, superior mesenteric artery)
d.
Venous system (inferior vena cava, portal vein)
e.
Liver

3.
Hypovolemic shock caused by hemorrhagic trauma is classified by the American College of Surgeons Committee on Trauma into four classes. 
a.
Compensated shock (classes I and II)

b.
Decompensated shock (class III)

c.
Irreversible shock (class IV) 
4.
Initial stage is characterized by:

a.
Low circulating blood volume

b.
Minimal signs of hypoperfusion

5.
As the body begins to compensate, patients begin to have:

a.
Tachycardia

b.
Hypotension

c.
Signs of poor tissue perfusion 

6.
As oxygen supply to tissues is compromised and cellular metabolism is altered: 
a.
Patients become more confused and anxious.

b.
Compensatory mechanisms continue to increase systemic vascular resistance (SVE), leaving patients with:

i.
Cold, mottled, and pulseless extremities
ii.
Worsening mental state
7.
If left untreated, shock will progress to the decompensated stage.

V. Patient Assessment                                                      _

A.
Scene size-up
1.
Recognize hazards and traffic safety.

2.
Protect bystanders.
3.
Stabilize involved vehicles.

4.
Follow standard precautions.
a. 
Depending on the severity of bleeding, this will likely include the use of:
i.
Gloves

ii.
Mask

iii.
Eye shield

iv
Gown 
5.
Determine the number of patients present.
6.
High-energy MOI should increase suspicion of internal bleeding.
a.
May include blunt and penetrating trauma, which may occur from:
i.
Falls

ii.
Blast injuries

iii.
Automobile or motorcycle crashes

7.
Internal bleeding may also be caused by illnesses such as: 
a.
Bleeding ulcers
b.
Colon bleeding
c.
Ruptured ectopic pregnancies
d.
Aneurysms 

8.
Attempt to determine amount of blood.
a.
Remember, presentation and patient assessment should direct patient care.

9.
If significant MOIs, scene time should not exceed 10 minutes.

a.
Consider most appropriate transportation destination.

B.
Primary assessment

1.
Determine patient’s mental status using the AVPU scale.
a.
Alert to person, place, and day

b.
Responsive to Verbal stimuli

c.
Responsive to Pain
d.
Unresponsive
2.
Locate and manage immediate threats to life involving ABCs.

a.
Ensure a patent airway.

b.
Check breathing patterns, chest wall integrity, and pulse rate.

c.
Assess for hemorrhagic shock.

i.
If there is bleeding from the mouth or facial areas, keep a suction unit nearby.

3.
Manage any major external hemorrhage immediately.
a.
Treat for shock and transport to emergency department.

b.
Direct pressure and pressure dressing can manage most external hemorrhage.

i.
Arterial bleeding may take 5 or more minutes to form a clot.

c.
Tourniquets can effectively control hemorrhage not responsive to direct pressure and pressure bandage.
d.
Evidence to support hemostatic agent use—consult local protocols.
4.
A patient with internal hemorrhage needs rapid transport to the emergency department.
a.
Late signs suggesting internal hemorrhage include:

i.
Tachycardia

ii.
Weakness, fainting, or dizziness at rest

iii.
Thirst

iv.
Nausea and vomiting

v.
Cold, moist (clammy) skin

vi.
Shallow, rapid breathing

vii.
Dull eyes

viii.
Slightly dilated pupils that are slow to respond to light

ix.
Capillary refill of more than 2 seconds in infants and children

x.
Weak, rapid (thread) pulse

xi.
Decreasing blood pressure

xii.
Altered level of consciousness

b.
Bleeding can start again after it stops.

c.
If internal hemorrhage is suspected:

i.
Keep patient warm.
ii.
Administer supplemental oxygen by nonrebreathing mask at 15 L/min en route.
5.
If minor external hemorrhage:

a.
Make note and complete assessment.
b.
Manage after patient has been properly prioritized. 
C.
History taking

1.
Investigate the chief complaint using the OPQRST mnemonic.
2.
Obtain history of present illness using SAMPLE.

a.
Ask about:

i.
Dizziness or syncope
ii.
Current medication that may thin blood

iii.
History of clotting insufficiency

iv.
Use of beta blockers, calcium channel blockers, antidysrhythmics, or nitroglycerin

v.
Any pain, tenderness, bruising, guarding, or swelling 
(a)
May indicate internal bleeding

D.
Secondary assessment

1.
Perform a systematic full-body scan.
2.
Symptoms of internal hemorrhage often include pain and swelling.
a.
Contusion or ecchymosis may also be a sign. 
i.
Most common in the head, extremity, and pelvic area

ii.
May not present initially
b.
Only initial sign of pelvic or abdominal trauma may be redness, skin abrasions, or pain.
c.
Bleeding in chest may cause:

i.
Dyspnea

ii.
Tachycardia

iii.
Hypotension

3.
Hemorrhage from any body opening usually indicates internal hemorrhage.

a.
Sign of serious internal disease or injury may include:

i.
Bright red bleeding from mouth or rectum

ii.
Blood in urine (hematuria)

iii.
Nonmenstrual vaginal hemorrhage

b.
Note bleeding characteristics and try to determine source.

c.
Other signs and symptoms of internal hemorrhage include:
i.
Hematoma: mass of blood in soft tissues beneath skin

ii.
Hematemesis: vomited blood
(a)
Indicates upper GI bleeding
iii.
Hemoptysis: coughed up blood

iv.
Melena: black, foul-smelling, tarry stool containing digested blood
(a)
Indicates lower GI bleeding

v.
Hematuria: blood in urine
(a)
Indicates serious renal injury or illness

vi.
Hematochezia: passage of bloody stools
(a)
Bright red blood may indicate hemorrhage near external opening of the anus 

(b)
May indicate hemorrhoids in lower colon 

vii.
Pain, tenderness, bruising, guarding, or swelling
(a)
May indicate a closed fracture is hemorrhaging.
viii.
Broken ribs; bruises over lower part of chest; or rigid, distended abdomen 
(a)
May indicate lacerated spleen or liver

(b)
May also have referred pain to right shoulder (liver) or left shoulder (spleen)

(c)
Suspect internal abdominal bleeding in a patient with referred pain.

4.
Assess the respiratory system.

a.
Check airway for patency.

b.
Determine rate and quality of respiration.

c.
Check for distended neck veins and deviated trachea.
d.
Check for paradoxical chest movement and bilateral breath sounds.
5.
Assess cardiovascular system—rate and quality of pulses.
a.
Pulse oximeter may be inaccurate for patients in shock.
i.
Vasoconstriction from compensation for shock produces inaccurate readings of oxygen saturation.

b.
Use an ECG to monitor cardiac rhythm.

c.
Pulses are related to perfusion status.

i.
As blood pressure begins to drop, pulses disappear.
ii.
Blood pressure appears normal in early stages of shock.

iii.
Medications may mask vital signs changes.

(a)
Beta blockers interfere with sympathetic response.
(b)
Calcium channel blockers interfere with vasoconstriction.
(c)
Nitroglycerine interferes with vasoconstriction.
(d)
Other antidysrhythmics interfere with the heart’s ability to speed up or pump with more force.
d.
Patient will often present with:

i.
Pale, cool, mottled skin

ii.
Decreased or absent radial pulses

iii.
Increased capillary refill time
6.
Assess neurologic system, including:

a.
Level of consciousness

b.
Pupil size and reactivity

c.
Motor response

d.
Sensory response

7.
Assess musculoskeletal system.
a.
Perform a detailed full-body examination.
b.
Look for DCAP-BTLS.
8.
Assess all anatomic regions.

a.
While examining the head, look for:

i.
Raccoon eyes

ii.
Battle sign

iii.
Drainage of blood or fluid from ears or nose

b.
While checking the abdomen, feel all four quadrants for tenderness or rigidity.

c.
In the extremities, record pulse and motor and sensory function.

E.
Reassessment

1.
Reassess, especially where abnormal findings were found during the primary assessment.

a.
Reassess interventions for controlling hemorrhage to ensure they are adequate.

2.
In cases of severe hemorrhage, obtain  vital signs every 5 minutes en route to the emergency department.

a.
If significant hemorrhage is suspected, provide high-flow oxygen.

b.
If significant hemorrhage is visible, take steps to control bleeding.
VI. Emergency Medical Care of Bleeding and Hemorrhagic Shock
A.
Follow standard precautions and suspect shock in cases of severe hemorrhaging.
B.
Managing external hemorrhage

1.
To properly control external hemorrhaging in an extremity, refer to Skill Drill 30-1.
a.
If signs of hypoperfusion:
i.
Transport rapidly.

ii.
Provide aggressive management en route.

iii.
Provide psychological support.
2.
Hemorrhaging from the nose, ears, and mouth

a.
Ear or nose (epistaxis) hemorrhage may indicate skull fracture.
i.
Do not attempt to stop blood flow.
(a)
Excessive pressure to injury may force blood to collect in the head and increase intracranial pressure.

ii.
Cover bleeding site loosely with sterile gauze pad.
iii.
Apply light compression by wrapping dressing loosely around head.
iv.
If cerebrospinal fluid (CSF) is present:

(a)
Dressing staining will look like a bull’s-eye target

(b)
Glucometer will show high glucose levels in the blood.

b.
Nosebleed from other conditions (trauma to nose, environmental factors)
i.
Apply cold compresses to end of nose.

ii.
Or, place rolled gauze under the upper lip to generate pressure on the blood supply to the nose.

iii.
Always check blood pressure and evaluate for hypertensive emergency, especially in older patients.
3.
Hemorrhaging from other areas

a.
Control through use of direct pressure.
i.
Apply pressure dressings.
ii.
Consider use of tourniquet and hemostatic dressings, per local protocol.

iii.
Use splints or air splints, per local protocol.

(a)
Air splints control venous bleeding but may not give enough pressure to control arterial bleeding.

iv.
Pack large, gaping wounds with sterile dressing.
b.
Keep patient warm and in appropriate position.

c.
Patient’s condition should indicate mode of transport. 

C.
Special management techniques for external hemorrhage

1.
Tourniquets

a.
Especially useful if severe hemorrhaging from extremity injury below axilla or groin and other methods are ineffective.

b.
To properly use a commercial tourniquet, refer to Skill Drill 30-2.

c.
If commercial tourniquet is not available, apply a tourniquet using a triangular bandage and a stick or rod.

i.
Fold triangular bandage to 4 inches wide and six to eight layers thick.
ii.
Wrap bandage twice around extremity at an area proximal to bleeding.
iii.
Tie one knot in bandage, place stick or rod on top of the knot, then tie bandage ends over stick in a square knot.

iv.
Using the stick as a handle, twist to tighten the tourniquet until bleeding has stopped and distal pulses are not palpable.

v.
Secure stick in place, making the wrapping smooth.

vi.
Write “TK” and exact time applied on adhesive tape and fasten tape to patient’s forehead.

(a)
Notify hospital personnel on arrival that a tourniquet is in place.

(b)
Record this information on the run report form.

d.
Blood pressure cuff can be used as a tourniquet as well.
i.
Position cuff one inch proximal to bleeding point.
ii.
Inflate enough to eliminate distal pulses and stop bleeding.

iii.
Monitor gauge continuously to ensure pressure does not drop.

iv.
May have to clamp tube with a hemostat.

e.
Precautions:
i.
Do not apply tourniquet directly over a joint—should be proximal to zone of injury.

ii.
Use widest bandage possible and ensure it is securely tightened.

iii.
Never use wire, rope, belt, or other narrow material; it could cut into skin.

iv.
Use wide padding underneath if possible to protect tissues and help arterial compression.

v.
Never cover with a bandage; keep it in full view.

vi.
Inform hospital of the tourniquet in radio report and verbal report on arrival.

vii.
Do not loosen a tourniquet after application unless directed to by hospital personnel or medical control.
2.
Splints

a.
Broken bones can lacerate vessels, muscles, and other tissue, causing bleeding.

i.
May break up partially formed clots

b.
Immobilizing a fracture is a priority in prompt bleeding control.
c.
Air splints

i.
Can control hemorrhage associated with venous bleeding and stabilize fracture

ii.
Acts like a pressure dressing applied to an entire extremity

iii.
Once applied, monitor distal extremity circulation.
iv.
Typically inflated to about 50 mm Hg, so not appropriate to use for arterial hemorrhage
v.
Use only approved, clean or disposable valve stems.

d.
Rigid splints

i.
Helps stabilize fractures and reduce pain

ii.
Monitor distal extremity circulation.

e.
Traction splints

i.
Stabilize femur fractures
ii.
Traction is pulled to the ankle, and countertraction is applied to the ischium and groin.

(a)
Reduces thigh muscle spasm

(b)
Prevents one end of the fracture from impacting the other.

iii.
Pad areas well to prevent excessive pressure to pelvis soft tissue.

iv.
Monitor distal extremity circulation.
3.
Hemostatic agents

a.
Used to control severe hemorrhage by causing vasoconstriction in the wound site.

i.
Powder form

ii.
Impregnated in dressings

b.
Complications with powder form include:

i.
Introduction of emboli through open vasculature

ii.
Introduction of foreign substances into the wound

c.
Evidence of effectiveness based on military use.

i.
Consult local protocols for use.

D.
Managing internal hemorrhage
1.
Management focuses on:

a.
Treatment of shock

b.
Minimizing movement of injured or bleeding part or region

c.
Rapid transport

2.
Eventual surgery will be needed to stop bleeding.
a.
In recent years, ultrasound is used to locate bleeding before surgery.

3.
To properly control internal hemorrhage, refer to Skill Drill 30-3.

E.
Management of hemorrhagic shock

1.
Priorities are the same as for other patients—ABCs.
2.
To properly manage hemorrhagic shock, refer to Skill Drill 30-4.
3.
If hemorrhage is suspected, blood products should be started early.

a.
Will require typing and cross-match in emergency department

b.
ACS recommends blood products for class III and IV hemorrhage after an initial 2 L of isotonic solution.

i.
Colloids are not typically recommended.

4.
Do not give anything by mouth.

5.
Keep patient at normal temperature.
a.
Patients in shock do not conserve body heat and are easily chilled. 

6.
Monitor:

a.
ECG rhythm for dysrhythmias
b.
State of consciousness

c.
Pulse

d.
Blood pressure

i.
Blood pressure sounds will be hard to hear if there is substantial vasoconstriction.

ii.
If a pulse can be felt over the femoral artery but not over the radial artery, the systolic blood pressure is likely between 70 and 80 mm Hg.

iii.
Sodium bicarbonate may be ordered to treat acidosis.

iv.
A vasopressor may be ordered to enhance vasoconstriction.

VII. Summary

A.
The cardiovascular and respiratory systems have roles in keeping blood flowing between lungs and peripheral tissues.
B.  Perfusion is the circulation of blood in adequate amounts within organs or tissues to meet current needs of cells for oxygen, nutrients, and waste removal.

C.  Hemorrhage means bleeding, which can range from a nick while shaving to a severely spurting artery from a deep slash to a ruptured spleen from hitting the steering column in a car crash.

D.
External hemorrhage can often be controlled using direct pressure or a pressure bandage; use a tourniquet on extremities if these methods are not sufficient.
E.  Internal hemorrhage often cannot be controlled until a surgeon locates it and closes it by suture.
F.
The most common cause of shock is hemorrhagic shock.
G.
The American College of Surgeons Committee on Trauma has developed four classifications of hypovolemic shock, each with its own specific characteristics and treatments.
H.
Shock occurs in three phases—compensated shock (classes I and II), decompensated shock (class III), and irreversible shock (class IV).
I.
Shock (hypoperfusion) occurs when the level of tissue perfusion decreases below normal.
J.
Early decreased tissue perfusion may produce subtle changes, such as aberrant mental status, long before a patient’s vital signs appear abnormal.
K.
Airway and ventilatory support are top priority in treating a patient with suspected shock.
L.
Stabilizing a serious fracture is a high priority in bleeding control. Splinting a fracture helps control bleeding, so it should occur before other bleeding control.
M.
Methods to control external hemorrhage include direct, even pressure; pressure dressing and/or splints; and tourniquets. Most cases of external hemorrhage can be controlled with direct pressure to the site of bleeding.
N.
If direct pressure fails to immediately stop the hemorrhaging of an extremity, apply a tourniquet about the level of bleeding.  A tourniquet can be improvised with a triangular bandage and a stick or rod if a commercial tourniquet is not available.
O.
If a skull fracture is suspected and bleeding is present at the nose, place a gauze pad loosely under the nose.
P.
Management of internal hemorrhaging focuses on treatment of shock, minimizing movement of the injured or bleeding part or region, and rapid transport.
Q.
If shock is suspected, whether compensated or decompensated, early surgical intervention can be of benefit; these patients should be transport to a facility with those capabilities.
R.
Be alert—search for early signs of shock.
Post-Lecture 
This section contains various student-centered end-of-chapter activities designed as enhancements to the instructor’s presentation. As time permits, these activities may be presented in class. They are also designed to be used as homework activities.

Assessment in Action

This activity is designed to assist the student in gaining a further understanding of issues surrounding the provision of prehospital care. The activity incorporates both critical thinking and application of paramedic knowledge.

Instructor Directions

1.
Direct students to read the “Assessment in Action” scenario located in the Prep Kit at the end of Chapter 30.

2.
Direct students to read and individually answer the quiz questions at the end of the scenario. Allow approximately 10 minutes for this part of the activity. Facilitate a class review and dialogue of the answers, allowing students to correct responses as may be needed. Use the quiz question answers noted below to assist in building this review. Allow approximately 10 minutes for this part of the activity.

3.
You may wish to ask students to complete the activity on their own and turn in their answers on a separate piece of paper.

Answers to Assessment in Action Questions

1.
Answer: A.
apply two splints and attach them to the backboard.

Rationale: Two splints to immobilize the entire leg, including the foot in the “unnatural position,” and then attaching the splints to a long board is the best and likely the fastest way to immobilize the suspected femur fraction, open tibia fracture, and dislocated/fractured foot and ankle. The often controversial PASG (MAST) might seem, at first, like the best choice and it may, indeed help maintain blood pressure and slow some bleeding, but it could potentially impede stabilization of some injuries in this case. Can a combination of immobilization be used? Perhaps an air splint for the ankle/foot and then the MAST applied over/around that? Why or why not? The PASG doesn’t encompass the feet, and this patient has extensive damage to the foot and ankle. The traction splint is not used in this scenario due to the tibial fracture and foot/ankle injury. The best immobilization technique for this patient must also lend itself to doing no further harm, which includes rapid transport to the ED. 
2.
Answer: B.
stimulation of the vasomotor center and antidiuretic hormone release.

Rationale: Stimulation of the vasomotor center means that the nerves in the blood vessels will receive a message to constrict. To remember this, think of what happens when the vasomotor center gets no stimulation such as in some spinal cord injuries. The blood vessels, without messages from the brain, will dilate. This leads to the characteristic low blood pressure, and flushed warm skin of spinal or neurogenic shock. The other part of the compensatory response based on low pressure is an activation of release of an antidiuretic hormone. This will tell the body to make less urine, and reabsorb more water. In short, you will see decreased or absent urine output. Trauma patients are usually catheterized in the ED to monitor perfusion to the kidneys. Decreased output must be addressed and treated quickly in order to preserve future kidney function.
3.
Answer: C.
compensated shock.

Rationale: Because the patient was still alert and oriented at that point, despite the weak, rapid pulse, he was likely still compensating for the fluid loss. Remember, altered mental status, agitation, and inappropriate behavior are indicators of decompensated shock.
4.
Answer: B.
decompensated shock.

Rationale: Decompensated shock is the most likely condition at this point. Now that there is a baseline set of vital signs, a sudden change for the worse indicates that the body is no longer able to compensate for the blood loss.
5.
Answer: C.
a sudden change in mental status.

Rationale: Early indications of poor perfusion to the brain include changes in mental status.The patient’s request to get up at the scene of the accident is an inappropriate response to what is going on. This could be caused by several things including head injury, intoxication, and poor perfusion. Always assume the most serious so that you don’t overlook these signs.
6.
Answer: B.
en route.

Rationale: Never delay transport to start an intravenous line. This patient clearly has several injuries and may be losing blood internally. Remember,  most cases of internal bleeding are rarely fully controlled in the prehospital setting, a patient with this type of injury needs rapid transport to the ED.
7.
Answer: C.
infuse enough fluid to maintain the systolic pressure at about 80 mm Hg.

Rationale: Remember that your goal is to provide some volume replacement, but care must be taken not to aggravate ongoing bleeding. Providing just enough volume-expanding fluid to bring back or maintain radial pulses is a reasonable goal. The presence of a radial pulse usually indicates a systolic blood pressure level sufficient to perfuse the brain, kidneys, and other vital organs.  Some studies suggest that fluid therapy to maintain the systolic BP at approximately 80 mm Hg may be safer for the patient than to attempt restoration of normotension, which may aggravate ongoing bleeding.     
Assignments 
A.
Review all materials from this lesson and be prepared for a lesson quiz to be administered (date to be determined by instructor).

B.
Read Chapter 31, Soft-Tissue Trauma, for the next class session.

Unit Assessment Keyed for Instructors 
1.  What are the three components necessary to a functioning circulatory system?

Answer: To keep the blood moving continuously through the body, the circulatory system requires three intact components listed as follows: 

· A functioning pump: the heart 

· Adequate fluid volume: the blood and body fluids, 

· An intact system of tubing capable of reflex adjustments (constriction and dilation) in response to changes in pump output and fluid volume: the blood vessels 

All three components must interact effectively to maintain life. If anyone becomes damaged or is deficient, the whole system is in jeopardy.

(p 1519)
2.  Describe the shape and size of the human heart.

Answer: The heart is a muscular, cone-shaped organ whose function is to pump blood throughout the body. Located behind the sternum, the heart is about the size of a closed fist—roughly 5 in long, 3 in wide, and 2.5 in thick. It weighs 10 to 12 oz in men and 8 to 10 oz in women. Roughly two thirds of the heart lies in the left part of the mediastinum, the area between the lungs that also contains the great vessels.


(p 1520)
3.  What are preload and afterload?


Answer: Preload is the amount of blood returned to the heart to be pumped out and directly affects the afterload. The pressure in the aorta or the peripheral vascular resistance, against which the left ventricle must pump blood, is called the afterload. The greater the afterload, the harder it is for the ventricle to eject blood into the aorta. A higher afterload, therefore, reduces the stroke volume (SV), or the amount of blood ejected per contraction. To a large degree, afterload is governed by arterial blood pressure.


(p 1520)
4.  Describe the contents of and purpose of blood.

Answer: Blood consists of plasma and formed elements or cells that are suspended in the plasma. These cells include red blood cells (RBCs), white blood cells (WBCs), and platelets. RBCs make up about 45% of blood volume. WBCs and platelets make up less than 1% of blood volume. The purpose of blood is to carry oxygen and nutrients such as glucose, proteins, fats, and electrolytes to the tissues and cellular waste products away from the tissues. In addition, the formed elements serve as the mainstay of numerous other body functions, such as fighting infections and controlling bleeding.


(pp 1521-1522)
5.  What is the definition of “perfusion”?

Answer: Perfusion is the circulation of blood within an organ or tissue in adequate amounts to meet the cells’ current needs for oxygen, nutrients, and waste removal. Blood must pass through the cardiovascular system at a speed that is fast enough to maintain adequate circulation throughout the body, yet slow enough to allow each cell time to exchange oxygen and nutrients for carbon dioxide and other waste products.


(p 1522)
6.  Describe the estimated amount of blood in the adult human body.  Discuss the approximate blood loss that would cause a change in vital signs.

Answer: Human adult male bodies contain approximately 70 mL of blood per kilogram of body weight, whereas adult female bodies contain approximately 65 mL/kg. For a typical adult weighing 80 kg (176 lb), the total blood volume is approximately 5 L. The body cannot tolerate an acute blood loss of more than 20% of this total blood volume. Thus, if the typical adult loses more than 1 L (approximately 2 pints) of blood, significant changes in vital signs will occur, including increasing heart and respiratory rates and decreasing blood pressure. An isolated femur fracture, for example, can easily result in the loss of 1 L or more of blood in the soft tissues of the thigh.


(p 1524)
7.  Describe the estimated amount of blood in the pediatric/infant human body.  Discuss the approximate blood loss that would cause a change in vital signs.

Answer: Because infants and children have less blood volume than adults, they may experience the same effect with smaller amounts of blood loss. For example, a 1-year-old child has a total blood volume of about 800 mL, so significant symptoms of blood loss may occur after only 100 to 200 mL of blood loss. To put this in perspective, remember that a soft drink can hold roughly 345 mL of liquid.


(p 1524)
8.  When should bleeding be considered serious?

Answer: Consider bleeding to be serious if any of the following conditions are present:

· A significant MOI, especially when the MOI suggests that severe forces affected the abdomen or chest

· Poor general appearance of the patient

· Signs and symptoms of shock (hypoperfusion)

· Significant amount of blood loss

· Rapid blood loss

· Uncontrollable bleeding


(p 1524)
9.  What are the three successive phases of shock?

Answer: Shock occurs in three successive phases (compensated shock [classes I and II], decompensated shock [class III], and irreversible shock [class IV]). Your goal is to recognize the clinical signs and symptoms of shock in its earliest phase and begin immediate treatment before permanent damage occurs. The initial stage of hemorrhagic shock is characterized by low circulating blood volume with minimal signs of hypoperfusion. However, as the body begins to compensate for low venous return, decreased SV, and low CO, patients begin to have tachycardia, hypotension, and signs of poor tissue perfusion, including pallor and delayed capillary refill. Patients become more confused and anxious as the oxygen supply to the tissues is compromised and cellular metabolism is altered. Compensatory mechanisms continue to increase systemic vascular resistance (SVR) in an attempt to improve hemodynamics. As SVR increases and CO drops, patients have cold, mottled, and pulseless extremities with worsening mental status. Left untreated, the shock will eventually progress to decompensated shock that is refractory to any therapy.

(pp 1525-1526)
10.  Name four signs of internal hemorrhage.

Answer: Signs and symptoms of internal hemorrhage may include the following:
· Hematoma  (a mass of blood in the soft tissues beneath the skin), which may indicate bleeding into the soft tissues

· Hematemesis (vomited blood), which may indicate upper GI bleeding

· Hemoptysis (coughed-up blood)

· Melena (black, foul-smelling, tarry stool that contains digested blood), may indicate lower GI bleeding

· Hematuria (blood in the urine)

· Hematochezia (passage of bloody stools) 

· Pain, tenderness, bruising, guarding, or swelling

· Broken ribs, bruises over the lower part of the chest, or a rigid, distended abdomen

(p 1529)

Unit Assessment

1.  What are the three components necessary to a functioning circulatory system?

2.  Describe the shape and size of the human heart.

3.  What are preload and afterload?

4.  Describe the contents of and purpose of blood.

5.  What is the definition of “perfusion”?

6.  Describe the estimated amount of blood in the adult human body.  Discuss the approximate blood loss that would cause a change in vital signs.

7.  Describe the estimated amount of blood in the pediatric/infant human body.  Discuss the approximate blood loss that would cause a change in vital signs.

8.  When should bleeding be considered serious?

9.  What are the three successive phases of shock?
10.  Name four signs of internal hemorrhage.
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