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Chapter 31
Soft-Tissue Trauma
Unit Summary
This chapter provides information on one of the most common types of traumatic injuries prehospital providers will be confronted with. The skin is the largest organ of the human body and serves as the interface between the body and the outside world. For that reason, injuries involving the skin are common. Injuries to the skin are often the most obvious of a person’s injuries, although not necessarily the most serious. You can avoid making a critical mistake by ensuring that you have a thorough understanding of the anatomy and physiology of the skin. 
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.

Soft-Tissue Trauma

Recognition and management of

• Wounds (pp 1547–1549, pp 1554–1567)

• Burns (see chapter, Burns)

• Electrical (see chapter, Burns)


– Chemical (see chapter, Burns)


– Thermal (see chapter, Burns)

• Chemicals in the eye and on the skin (see chapters, Diseases of the Eyes, Ears, Nose, and Throat and Burns)

Pathophysiology, assessment, and management of

• Wounds


– Avulsions (p 1562)


– Bite wounds (pp 1563–1564)


– Lacerations (p 1560)


– Puncture wounds (pp 1560–1562)


– Incisions (p 1560)

• Burns


– Electrical (see chapter, Burns)


– Chemical (see chapter, Burns)


– Thermal (see chapter, Burns)


– Radiation (see chapter, Burns)

• High-pressure injection (pp 1566–1567)

• Crush syndrome (pp 1565–1566)
Knowledge Objectives

1. Discuss the anatomy and physiology of the skin, including the layers of the skin. (pp 1545–1547)

2. Understand the functions of the skin, and its role in the inflammatory process. (pp 1545–1547)

3. Discuss the pathophysiology of soft-tissue injuries, including closed injuries, open injuries, and crush injuries. (pp 1547–1549)

4. Discuss the process of wound healing, including hemostasis, inflammation, epithelialization, neovascularization, and collagen synthesis. (pp 1549–1550)

5. Explain skin tension lines and how they relate to wound healing. (p 1547)

6. Discuss alterations in the wound healing process, including anatomic reasons, high-risk wounds, abnormal scar formation, pressure injuries, and wounds requiring closure. (pp 1549–1550)

7. Discuss the pathophysiology of wound healing, including infection, gangrene, tetanus, and necrotizing fasciitis. (pp 1550–1551)

8. Describe the assessment process for patients with a soft-tissue injury, with a focus on when to perform a physical exam. (pp 1551–1554)

9. Describe the relationship between airway management and the patient with closed and open injuries. (p 1552)

10. Discuss emergency medical care of a patient with a soft-tissue injury. (pp 1554–1560)

11. Discuss the principles for treating a closed wound. (p 1554)

12. Discuss the principles for treating an open wound. (p 1554)

13. List the steps in controlling external bleeding. (pp 1556–1558)

14. List the steps for applying a tourniquet. (pp 1557–1558)

15. Understand the functions and types of sterile dressings and bandages. (pp 1558–1560)

16. Discuss methods and materials for site-specific dressings. (pp 1554–1555)
17. Describe complications of improperly applied dressings. (pp 1555–1556)
18. Discuss the role of pain control when managing patients with soft-tissue injuries. (p 1558)
19. Discuss the pathophysiology, assessment, management of abrasions, lacerations, puncture wounds, impaled objects, avulsions, amputations, animal and human bites, crush syndrome, compartment syndrome, and high-pressure injection. (pp 1560–1567)
Skills Objectives

1. Demonstrate the assessment and management of a patient with signs and symptoms of soft-tissue injury, including:

a. Contusion (p 1554)

b. Hematoma (p 1554)

c. Abrasion (p 1560)

d. Laceration (p 1560)

e. Puncture wound (pp 1560–1562)

f. Impaled object (pp 1560–1562)

g. Avulsion (p 1562)

h. Amputation (pp 1562–1563)

i. Animal and human bites (pp 1563–1564)

j. Crush syndrome (pp 1565–1566)

k. Compartment syndrome (p 1566)

l. Blast injuries (p 1549 and see chapter, Trauma Systems and Mechanism

of Injury)

m. High-pressure injection injuries (pp 1566–1567)
2. Describe the method for controlling bleeding from a soft-tissue injury. (pp 1556–1558)
3. Describe the method for applying a tourniquet. (pp 1557–1558)
Readings and Preparation

Review all instructional materials including Chapter 31 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
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.

• Web link

· The National Library of Medicine contains good information on crush injuries and compartment syndrome that students can use as a reference for assignments:                                                                                                     http://www.nlm.nih.gov

Content connections: Soft-tissue injuries can be related to all of the anatomy and physiology sections of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, and all related presentation support materials.
Cultural considerations: It may be difficult to determine closed soft-tissue injuries in darkly pigmented skin using visualization alone. A thorough assessment and history is essential in all skin types.

Teaching Tips

Soft-tissue injuries are one of the most common types of injuries seen in prehospital care; however, there is a tendency among providers to diminish the importance of this type of injury. Discuss the potential effects of soft-tissue injuries with students to emphasize the importance of a thorough assessment. 
Unit Activities

Writing activities: Direct students to prepare a written assignment on the topic of compartment syndrome. Students should include a discussion of how this condition develops and how it is treated. You may suggest students visit the AAOS website for additional information regarding compartment syndrome, at http://orthoinfo.aaos.org/topic.cfm?topic=A00204.
Student presentations: Students may present the results of their written assignment or group activity to the class.

Group activities: Divide students into four groups. Direct students to discuss one of the steps in RICE (Rest, Ice, Compression, Elevation) as it relates to a soft-tissue injury. Students should include a discussion of how this type of treatment affects the injury.

Visual thinking: Provide students with a cross-section diagram of the skin. Have students visually demonstrate how a blunt injury causes ecchymosis.

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 31.

•
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.
The skin is the largest organ of the human body.

1.
Serves as interface between the body and outside world
a.
Injuries involving the skin are common.
i.
Often most immediately obvious of injuries

ii.
Not necessarily the most serious of injuries
b.
Do not neglect to check for higher-priority problems because of dramatic-looking skin injuries.

2.
A wound is any injury to the soft tissues with or without involvement of subcutaneous tissues and muscle.

a.
Generally low-priority injuries unless they:

i.
Compromise the airway

ii.
Are associated with massive bleeding

b.
Always search systematically for other injuries or life-threatening conditions before treating soft-tissue trauma.

c.
Do not let dramatic soft-tissue injuries distract you from conducting a thorough primary assessment.

II. Incidence, Mortality, and Morbidity
A.
The body’s soft tissues can be injured through a variety of mechanisms.
1.
Blunt injury—energy exchange between patient and object is more than tissues can handle.

a.
Example: A person’s head hitting the steering wheel during an automobile crash

2.
Penetrating injury—an object (eg, bullet or knife) breaks through the skin into the body, causing an entrance wound and possibly an exit wound.
3.
Burns—may cause soft-tissue injuries.

B.
Soft-tissue trauma is the leading form of injury.

1.
Open wounds cause approximately 6.5 million ED visits.

a.
Nearly 5 million patients present with contusions. 
b.
Most require basic interventions.

i.
Wound irrigation

ii.
Dressing

iii.
Bandaging

iv.
Limited suturing

C.
Death from soft-tissue injury is extremely rare, and typically related to hemorrhage or infection.

1.
Uncontrolled bleeding can lead to shock and death

2.
In open wounds, invading pathogens can cause local or systemic infection.

a.
Can be limb or life threatening
i.
Especially in patients with diabetes

3.
Preventing soft-tissue injuries involves simple protective actions.

a.
Use of gloves when working with abrasive materials

b.
Use of safety devices on machines

c.
Teaching children to avoid using sharp objects

i.
Plastic scissors, knives, and drinking cups are designed to reduce risk of injury to children.

III. Structure and Function of the Skin

A.
Skin, or integument, is a complex organ with a crucial role in maintaining the constancy of the internal environment (homeostasis).
1.
Protects underlying tissue from injury, including those caused by:

a.
Temperature extremes

b.
Ultraviolet radiation

c.
Mechanical forces

d.
Toxic chemicals

e.
Invading microorganisms
2.
Aids in temperature regulation
a.
Prevents heat loss when core body temperature starts to fall

b.
Causes heat loss when core temperature rises

3.
Prevents excessive water loss from the body and drying of the tissues
4.
Acts as a sense organ
a.
Sense receptors in the skin mediate: 

i.
Changes in temperature
ii.
Touch 
iii.
Body position
iv.
Pain sensation

5.
Significant skin damage may make the patient vulnerable to:

a.
Bacterial invasion

b.
Temperature instability

c.
Fluid balance disturbances
B.
Epidermis

1.
The skin is composed of two layers.
2.
The epidermis (outer layer) is the first line of defense. 
a.
Principle barrier against:

i.
Water

ii.
Dust

iii.
Micro-organisms

iv.
Mechanical stress
b.
It consists of five layers:

i.
Stratum corneum: Outermost layer of hardened, nonliving cells that shed through the process of desquamation

ii.
Four inner layers of living cells that divide to give rise to the cells of the stratum corneum
(a)
Contain variable number of cells called melanocytes that contain melanin granules.

(1)
The skin’s darkness is directly related to the amount of melanin present.
C.
Dermis

1.
The dermis (inner layer) is a tough, highly elastic layer of connective tissue.
2.
Composed mostly of:

a.
Collagen fibers

b.
Elastic fibers

c.
Mucopolysaccharide gel

d.
Fibroblasts, which secrete:

i.
Collagen: Fibrous protein with high tensile strength
(a)
Gives high resistance to breakage under mechanical stress

ii.
Elastin allows skin to spring back in place.
iii.
Ground substances: Transparent mucopolysaccharide gel that gives skin resistance to compression

3.
Dermis is subdivided into:

a.
Papillary dermis

i.
Provides nutrients to the epidermis

ii.
Aids in thermoregulation

iii.
Dilation increases blood flow to skin, allowing heat to dissipate

iv.
Constriction results in heat retention

b.
Reticular layer
i.
Dense, irregular connective tissue provides strength and elasticity

4.
Dermal layer also has macrophages and lymphocytes

a.
Part of the inflammatory process

b.
Responsible for combating microorganisms that breach the epidermal layer

i.
Will destroy invading microorganisms
ii.
Signal other cells to migrate into the area

iii.
Physical injury will cause mast cells to degranulate and create special chemical mediators.

(a)
Results in increased blood flow to area, manifesting as redness and warmth

5.
Specialized structures in the dermis include:

a.
Nerve endings
i.
Mediate the senses of:
(a)
Touch

(b)
Temperature

(c)
Pressure

(d)
Pain

b.
Blood vessels
i.
Carry oxygen and nutrients to the skin. 
ii.
Remove CO2 and waste products.
iii.
Cutaneous blood vessels help regulate body temperature by regulating blood flow volume from the body’s core to its surface.
c.
Sweat glands
i.
Produce sweat and send it through ducts to the skin surface.
(a)
Sweat consists of water and salts.
(b)
Regulated through the sympathetic nervous system

ii.
Average sweat loss:
(a)
During normal conditions between 500 and 1,000 mL in 24 hours

(b)
During strenuous exercise up to 1,000 mL per hour

iii.
Water evaporation from skin surface is a major mechanism for shedding heat.

d.
Hair follicles
i.
Produce hair and enclose hair roots
ii.
Each follicle contains a single hair.
iii.
Attached to a small muscle that when contracted causes the follicle to assume a more vertical position
iv.
Definite periods of growth for hair in each part of the body, after which they are shed and replaced

e.
Sebaceous glands
i.
Located at the neck of each hair follicle
ii.
Secretory mechanism that creates an oily substance called sebum

(a)
Secretions empty into hair follicles to reach skin surface.
D.
Subcutaneous tissue

1.
Layer beneath the dermis (superficial fascia)

a.
Consists mostly of adipose tissue (fat), along with:

i.
Blood vessels

ii.
Lymph vessels

iii.
Hair follicle roots
b.
Subcutaneous fat:

i.
Insulates underlying tissues from hot and cold extremes

ii.
Provides a cushion for underlying structures

iii.
Provides an energy reserve for the body

E.
Deep fascia

1.
A thick, dense layer of fibrous tissue below the subcutaneous tissue

2.
Composed of tough tissue bands that cover muscles and other internal structures

3.
Supports and protects underlying structures

a.
Muscles and bones are located below this layer.

F.
Skin tension lines

1.
Skin is arranged over body structures in a way that creates tension

a.
Varies by body region

b.
Occurs in patterns known as tension lines
2.
Static tension develops over areas with limited movement (for example, the scalp)

a.
Lacerations occurring parallel to skin tension lines may remain closed

b.
Larger wounds may be pulled open and require closure.
c.
Small lacerations lying perpendicular to tension lines result in wounds that remain open.
i.
Healing is slower in an open wound.

ii.
Scarring is more likely.

3.
Dynamic tension is found over muscle.

a.
Tension varies according to muscle contraction and subsequent skin movement.

b.
Open injuries interfere with healing because they:

i.
Disrupt the clotting process

ii.
Disrupt the tissue repair cycle

4.
An abnormal scar may prompt scar revision surgery.
a.
Surgeon takes skin tension into account when choosing the revision procedure.

b.
This should be considered when:

i.
Wound debridement is necessary.
ii.
An impaled object must be removed.
IV. General Pathophysiology: Closed Versus Open Wounds

A.
Closed wounds
1.
Soft tissue beneath the skin is damaged but the epidermis is not broken.

2.
Patient may have underlying trauma to organs and other structures under the skin.

3.
Characteristic closed wound is a contusion (bruise).

a.
Skin is intact but damage occurs beneath the epidermis.

b.
Nerve-ending trauma causes pain.

c.
Leaking of fluid into spaces between damaged cells produces swelling (edema).

d.
If small blood vessels are damaged, ecchymosis (black and blue mark) will cover the area.

e.
If large blood vessels are torn, a hematoma (collection of blood beneath the skin) will appear as a lump with bluish discoloration.
B.
Open wounds

1.
Characterized by a disruption in the skin
a.
Includes:

i.
Abrasions

ii.
Lacerations

iii.
Avulsions

iv.
Amputations

v.
Bites

vi.
Impaled objects

vii.
Blast injuries

viii.
High-pressure injection injuries

ix.
Puncture wounds

2.
Potentially more serious than closed wounds

a.
Vulnerable to infection

i.
Generally depends on how the wound is managed

b.
Greater potential for serious blood loss

i.
A closed wound has a restricted area where blood may go, limiting the amount lost.

ii.
An open wound can cause total blood volume loss.

3.
Certain wounds should always be evaluated by a physician.
C.
Crush injuries

1.
An injury to the underlying soft tissues and bones caused by a body part being crushed between two solid objects

2.
Compartment syndrome may occur:

a.
When an unresponsive patient has an upper extremity pinned between the body and the floor

b.
If a pneumatic antishock garment (PASG) is left on for an excessive period (about 2 hours)
c.
If cast or splint is too tight
3.
The forces causing a crush injury may also rupture internal organs.

a.
Rapidly assess MOI to determine likelihood for massive internal trauma.

b.
The longer an injured area is compressed, the greater the likelihood of systemic complications.

4.
External appearance may not represent level of internal damage.
5.
Grotesque injuries may not be the primary problem.

a.
Always concentrate on life-threatening issues before addressing injured extremities.

6.
One of the body’s first responses to a vessel injury is localized vasoconstriction.

a.
When vessels are damaged, then often cannot constrict.

i.
Results in blood flow from any unnatural opening

ii.
Crush injuries often result in hemorrhage not easily controlled.

iii.
Inability to precisely locate bleeding or massive extremity trauma may lead to difficulty controlling hemorrhage
D.
Blast injury

1.
Explosions can result in many types of injury:
a.
Soft-tissue trauma

b.
Abdominal trauma

c.
Skeletal trauma

d.
Blast lung

2.
Assess the blast scene for hazards before entering.
V. Wound Healing

A.
The process of wound healing
1.
Hemostasis

a.
A primary concern in wound healing is cessation of bleeding.

i.
Loss of blood: 
(a)
Hinders provision of vital nutrients and oxygen to the injured area

(b)
Impairs tissue’s ability to eliminate wastes

ii.
End result is abnormal or absent function, interfering with homeostasis.

b.
Vessels, platelets, and clotting cascade must work together to stop bleeding.

c.
Soft-tissue injury causes the release of chemicals that constricts the blood vessels.

i.
Leaves less space for the blood to flow
d.
Platelets are activated by this chemical release.

i.
Adhere to the affected area and other platelets, forming a platelet plug
ii.
Temporarily stops blood loss and is the beginning of blood clot formation

2.
Inflammation

a.
Additional cells enter the damaged area to repair it.

b.
White blood cells migrate to the injury to combat any pathogens that have entered.

c.
Chemicals and proteins (chemotactic factors) are released to signal repairing cells to the injury area.

i.
Granulocytes and macrophages engulf bacteria through phagocytosis.
(a)
Ingestion of damaged cellular parts

d.
Lymphocytes (a type of white blood cell) destroy bacteria and pathogens.

e.
Mast cells release histamine in early inflammation stages.

i.
Causes blood vessel dilation

(a)
Increases blood flow to injured area

(b)
Creates red, warm area at the site

ii.
Makes capillaries more permeable

(a)
May be swelling as fluid leaks from capillaries

f.
Leads to the removal of:

i.
Foreign material

ii.
Damaged cellular parts

iii.
Invading microorganisms 

3.
Epithelialization

a.
A new layer of epithelial cells is moved to the outer layer of skin to replace what has been lost in the injury.
i.
Cells in the stratum germinativum multiply and redevelop across the edges of the wound.

b.
Except for clean incisions, the restructured area seldom regains its previous look.

i.
Function of area may be restored despite change in appearance.

4.
Neovascularization

a.
New blood vessels form as the body attempts to bring oxygen and nutrients to the injured tissue.
i.
New capillaries form from intact capillaries adjacent to the damaged skin.

ii.
Because they are new and delicate, bleeding may result from minor injury.

(a)
May take weeks to months for new capillaries to be as stable as previous ones.
5.
Collagen synthesis

a.
Collagen: A tough, fibrous protein in scar tissue, hair, bones, and connective tissue

i.
Repair unit is synthesized by fibroblasts. 

ii.
Provides stability to damaged tissue

iii.
Joins wound borders to close open tissues

b.
Cannot restore damaged tissue to former strength
B.
Alterations of wound healing

1.
Wound healing does not always follow the pattern described because there may be:
a.
Infection or abnormal scarring

b.
Excessive bleeding

c.
Slow healing
2.
Anatomic factors

a.
Body areas with repeated motion (eg, fingers) heal slowly.
i.
Splinting to prevent movement helps.

b.
The relationship of an open wound to skin tension lines affects wound healing and scarring.

c.
Some medications delay healing:

i.
Corticosteroids

ii.
Nonsteroidal ant-inflammatory drugs

iii.
Penicillin

iv.
Colchicine

v.
Anticoagulants

vi.
Antineoplastic agents

d.
Medical conditions may interfere with healing:

i.
Advanced age

ii.
Severe alcoholism

iii.
Acute uremia

iv.
Diabetes

v.
Hypoxia

vi.
Severe anemia
vii.
Peripheral vascular disease
viii.
Malnutrition
ix.
Advanced cancer
x.
Hepatic failure
xi.
Cardiovascular disease
3.
High-risk wounds

a.
Human and animal bites carry a high risk of infection.

i.
The mouth is a good environment for bacterial growth.

b.
Microorganism may be embedded in injuries from foreign body or organic matter. 

i.
Pathogens then have easy access to the rest of the body.

c.
A foreign body in place on evaluation should be left there.

i.
Removal of the object could allow more bleeding.

ii.
Do not remove an impaled object in the field unless it interferes with the patient’s airway.

d.
Other high risk wounds include:

i.
Injection wounds

ii.
Wounds with significant devitalized tissue

iii.
Crush wounds

iv.
Wounds in immunocompromised patients

v.
Injuries to patients with poor peripheral circulation

4.
Abnormal scar formation

a.
Excessive collagen formation can occur if the building-up and breaking-down phases of healing are not balanced, leading to:

i.
Hypertrophic scars

(a)
Occur in high tissue-stress areas (elbows and knees)

(b)
Scar does not extend past wound margin borders

(c)
Tends to form in people with light-pigment skin

ii.
Keloid scar

(a)
Tends to develop in people with darkly pigmented skin

(b)
Grows over wound margins and can become larger than the wound area

(c)
Tend to form on ears, upper extremities, lower abdomen, and sternum
5.
Pressure injuries

a.
Occur when:
i.
Patient is bedridden

ii.
Pressure is applied for a prolonged period in an unresponsive or immobilized patient.

b.
Involved tissues are deprived of oxygen, leading to:
i.
Localized hypoxia

ii.
Cell deterioration
c.
Prevention includes:

i.
Determining risk

ii.
Providing a mechanism to reduce or release pressure on skin

6.
Wounds requiring closure

a.
Some wounds require closure with sutures, staples, or medical glue (octyl-2-cyanoacrylate) for optimal healing.
b.
Wounds that may need closure include:

i.
Open injuries that affect cosmetic areas (lips, face, eyebrows)

ii.
Gaping wounds and wounds over tension lines

iii.
Degloving injuries need irrigation and debridement before closure.

iv.
Ring injuries and skin tears

c.
Open injuries generally should be closed within 24 hours.

i.
Initial hospital management involves assessment for foreign material, then irrigation before deciding on appropriate closing option.

d.
Three types of wound closure:

i.
Primary closure: Wound margins are brought together as primary treatment

ii.
Secondary intention: Dressing high-risk wounds to allow them to heal from the inside out

iii.
Delayed primary closure: Delayed closure of wounds initially undergoing secondary intention

e.
Patients with sutures need follow-up care to determine if healing is progressing normally.
i.
Sutures may need to be removed to allow draining of infectious material.

C.
Pathophysiology of wound healing

1.
Infection

a.
Any break in the skin surface can lead to infection.
i.
Larger and deeper penetrations carry higher risk for infection.

(a)
Longer healing time from infection

(b)
May be additional complications or system infection

b.
Pathogens grow and multiply once they reach body tissues.

i.
Clinical signs of infection may not appear for several days.

ii.
Visible signs include:

(a)
Pus

(b)
Warmth

(c)
Edema

(d)
Local discomfort

(e)
Red streaks adjacent to the wound 
(1)
Indicate inflammation of the lymph channels (lymphangitis)
iii.
More serious infections can cause systemic signs:

(a)
Fever

(b)
Shaking

(c)
Chills

(d)
Joint pain

(e)
Hypotension
2.
Gangrene

a.
Approximately 3,000 cases in United States each year
i.
60% result from trauma

ii.
25% of patients die

b.
Caused by Clostridium perfringens, an anaerobic, toxin-producing bacterium

i.
Causes production of foul-smelling gas

c.
If untreated:

i.
Skin will become necrotic.

ii.
Infection may lead to sepsis.

d.
Prompt recognition and early, aggressive hospital therapy is necessary.
3.
Tetanus

a.
Caused by infection from anaerobic bacterium, Clostridium tetani
i.
Causes the body to produce a potent toxin, which results in:
(a)
Painful muscle contractions strong enough to fracture bones

(b)
Muscle stiffness, first in the jaw (lockjaw) and neck, then progressing to rest of the body

ii.
Early recognition is important because conventional therapy does not work for rapid recovery.

b.
Rare because of vaccine availability

i.
Part of regular childhood immunizations in the United States

ii.
Booster needed every 10 years 
iii.
Inoculation is usually given to patients with injuries who have not been vaccinated in the last 5 years

c.
Ask injured patients when they last received a booster shot.
4.
Necrotizing fasciitis
a.
Involves tissue death from bacterial infection
i.
Most commonly caused by Staphylococcus aureus and hemolytic streptococci
b.
Although rare, mortality rate is very high.

c.
Treatment includes:

i.
Antibiotic therapy

ii.
Surgical debridement
VI. Patient Assessment

A.
Skin trauma is rarely immediately life-threatening.
1.
Stay focused on assessment process to:

a.
Identify threats to paramedic crew.

b.
Identify threats to the patient.

B.
Scene size-up

1.
Address safety first.

a.
Traffic accident—ensure traffic control and protective measures are in place.

b.
Reported explosion—Wait for law enforcement personnel to declare the scene safe.
i.
If possibly intentional, look for possible secondary devices.

2.
After the scene is deemed safe, evaluate MOI.
a.
If a significant MOI, keep a high index of suspicion even if external injuries appear minor.

b.
Consider the force involved to determine likelihood of internal damage.

3.
Determine the number of patients involved.

a.
Search for patients who may have been ejected during a significant crash.

4.
Skin injuries often include exposure to blood and other bodily fluids.

a.
Protect yourself and your patient

C.
Primary assessment

1.
Form a general impression.
a.
Determine any life threats.

b.
Check the patient and the immediate surroundings.

c.
Check for potential injuries to the neck or spine.

i.
If so, assign a crew member to manually immobilize the patient’s head and neck.

(a)
Will determine maneuvers used to open the airway

d.
Evaluate initial level of consciousness.
i.
Is the patient:

(a)
Alert?
(b)
Responsive to verbal stimuli?
(c)
Responsive to painful stimuli?
(d)
Completely unresponsive? 

ii.
May reveal potential brain injury in what seems to be a minor soft-tissue injury to the head
2.
Airway and breathing

a.
Assess the airway immediately.
i.
Is air moving from the nose, mouth, or stoma?

ii.
Suction if blood, vomit, or any other material is in the airway.
iii.
Direct trauma may severely compromise the airway.

iv.
Flow of blood into the airway can interfere with airway patency.

b.
Immediately correct anything that interferes with airway patency.

c.
Assess the patient’s breathing and determine whether it is:
i.
Abnormally slow or rapid

ii.
Excessively deep or shallow
d.
A significant breathing alteration should be treated with:

i.
15 L/min from a nonrebreathing mask, or
ii.
Bag-mask device and supplementary oxygen
e.
Take prompt action for compromised breathing resulting from inadequate depth or rate of breath.
3.
Circulation

a.
Assess circulation by:
i.
Palpating a pulse

(a)
Unresponsive adult—use carotid pulse.
(b)
Responsive patient—assess radial pulse.
(c)
If no pulse is present, use resuscitative measures.
(d)
Determine if pulse is abnormally fast or slow to see if immediate intervention is necessary.

ii.
Palpating and inspecting the skin using CTC:

(a)
Color—pale or ashen indicates inadequate perfusion.
(b)
Temperature—cool, moist skin is an early indicator of shock.
(1)
Determine if skin is cool and moist only in extremities or the entire body.

(c)
Condition

b.
Ensure patient is adequately exposed during primary assessment.

c.
Control of severe hemorrhage with a tourniquet takes precedence over everything else.
4.
Transport decision

a.
Transport patients with significant trauma (significant MOI).
b.
Patients with isolated injuries (no significant MOI) can often be treated at the scene.

c.
If serious trauma is present, airway control, breathing inadequacy, and bleeding take precedence over soft-tissue injuries.

d.
Less serious injuries will need an exam to focus on injured body part.

i.
A full-body exam may not be needed.

5.
Significant MOI

a.
Serious trauma is indicated by:
i.
Altered level of consciousness

ii.
Lack of airway protection or lack of patency

iii.
Inadequate breathing

iv.
Uncontrolled bleeding

v.
Significant MOI

b.
If any of these findings are present, or there is a possibility of serious injury, perform a rapid exam.
i.
Manage any further life threats.

c.
A rapid exam focuses on finding any serious injury to main body areas by rapidly assessing:

i.
Head

ii.
Neck

iii.
Chest

iv.
Abdomen

v.
Pelvis

vi.
Lower extremities

vii.
Upper extremities

viii.
Posterior

d.
Identify trauma that needs immediate attention by using the mnemonic DCAP-BTLS:

i.
Deformities

ii.
Contusions
iii.
Abrasions
iv.
Punctures or penetrations
v.
Burns
vi.
Tenderness
vii.
Lacerations
viii.
Swelling

e.
Assess areas with:
i.
Alterations in sensation

ii.
Uneven temperature

iii.
Abnormal muscle tone

f.
Note any blood on your gloves from hidden injuries.
g.
Address any life threats that may have been missed in the primary assessment.

i.
Life threats may evolve over time in trauma patients.

ii.
Airway takes priority before breathing issues, and both before active bleeding.

iii.
Work as a team to manage each issue immediately.

iv.
Prioritize injuries, and address the most urgent ones first.

v.
Optimal on-scene time for a seriously injured trauma patient is less than 10 minutes.

(a)
Delay any intervention that can be done en route.

h.
After assessing head and neck, apply a cervical collar to limit motion and prevent secondary injury.

i.
Collars do not allow back-of-neck assessment without removal; completely assess the neck before placing the collar.

ii.
Prehospital personnel must continue to stabilize the neck until the torso and head are on a long backboard.

iii.
Ensure that the airway remains open and clear.

(a)
May need to manually immobilize the neck while maintaining an open airway with a jaw-thrust maneuver.

i.
Decide whether to rapidly transport or perform more detailed care at the site.

i.
Full-body exam usually done en route

j.
Perform a complete set of baseline vital signs and a SAMPLE history.
6.
No significant MOI

a.
Isolated extremity trauma does not warrant a full body exam.
i.
If unsure if there is a significant MOI, conduct a complete rapid exam and perform a full-body exam en route.

ii.
In other cases, assess the chief complaint and area of injury.

b.
If local protocols allow, some patients can be released after treatment on-scene.

i.
Some systems have a referral process for further medical care at a local emergency clinic or other medical facility.

ii.
Providers must still give basic care.

iii.
Be certain of local protocols for releasing patients.

(a)
Most systems believe this is a dangerous practice and beyond the scope of a paramedic.
D.
History taking

1.
Ask the patient, family members, or bystanders about the events leading to the injury:

a.
Was the patient wearing a safety belt?

b.
How fast was he or she going?

c.
How high was the fall?

d.
Did the patient lose consciousness?

e.
What type of weapon was used?

2.
Ask about the last tetanus booster, if there is time and the patient condition allows it.

a.
Record information on the patient care report, and hand it over during patient transfer.

3.
Ask about over-the-counter medicines, especially if they interfere with hemostasis.

a.
Warfarin (Coumadin) or other anticoagulants (high priority)

b.
Aspirin

c.
Ticlopidine (Ticlid)

d.
Clopidogrel bisulfate (Plavix)

4.
For a complete history, use the mnemonic SAMPLE.
E.
Secondary assessment

1.
A more thorough examination should be conducted en route if there is:
a.
A significant MOI

b.
Adequate time

c.
A patient in stable condition
2.
Examine every anatomic region for hidden injuries and clinical signs.

3.
Do not delay transport if patient is in critical condition.
F.
Reassessment

1.
Frequent reassessments should be made en route to the hospital.
a.
If patient is stable, reassess every 15 minutes.
b.
If in more serious condition, reassess every 5 minutes.
2.
Vital signs should be obtained and evaluated.
3.
Interventions should be checked.
4.
Patient should be monitored.
5.
Complete written documentation for every patient contact, including:

a.
Relevant scene findings

b.
Patient findings 

i.
Airway

ii.
Ventilation

iii.
Circulation

iv.
Interventions completed

c.
Describe patient presentation and body position on your arrival.

6.
Note specific injuries, describing wounds in terms of:

a.
Size

b.
Location

c.
Depth

d.
Associated complications

7.
Note assessment findings for:

a.
Distal neurovascular status

b.
Range of motion

c.
Presence or absence of infection

8.
Obtain patient demographic information.

a.
Age and date of birth

b.
Home address

c.
Medical history, medications, allergies

9.
Record any interventions performed, documenting:
a.
How patient responded to therapy

b.
Patient’s understanding level of each intervention

c.
Which provider attended the patient en route to the hospital
VII. Emergency Medical Care

A.
Some basic management principles apply to nearly all scenarios.
1.
Attend to both clinical issues and patient’s feelings.

2.
Control bleeding with direct pressure, elevation, or a tourniquet if necessary.

a.
Immobilization may also be helpful.
3.
Once assessment and intervention are complete and patient care is transferred, document any care provided.

B.
Treatment of closed wounds

1.
If an extensive closed injury is present:
a.
Bleeding may be significant.

b.
Swelling may compromise vital structures.
2.
Minimize bleeding and swelling by following the ICES mnemonic:

a.
Apply Ice or cold packs to stimulate constriction of blood vessels.
b.
Apply firm Compression to decrease bleeding, usually manually at first, or with an air splint thereafter.

c.
Elevate the injured part higher than the heart to encourage drainage and decrease swelling.

d.
Apply a Splint to prevent motion and decrease bleeding

i.
An air splint prevents motion and adds compression, but will not control arterial bleeding.

3.
Edema is the body’s way of dealing with injury to soft or connective tissues.

a.
Due to blood from developing hematoma, or
b.
Result of fluid
4.
Using ice as early as possible (20 minutes on and 20 minutes off) may help decrease swelling and speed up healing time.

C.
Treatment of open wounds: General principles

1.
Two general principles for treating open wounds:
a.
Control bleeding by most effective method.

b.
Keep the wound as clean as possible.

i.
Cut away clothing.
ii.
If severely contaminated, wash away loose dirt and debris by pouring water over the area.
iii.
Do not try to pick out foreign matter.

(a)
Irrigate, then cover the wound with a dry, sterile dressing.
2.
Determine injury magnitude, and relay information to the receiving facility.

a.
If bleeding, determine:

i.
Color of blood

ii.
Amount lost

iii.
Site of origin

b.
If bleeding has stopped before EMS arrival, obtain an accurate history.

3.
If wound is already in healing stage:

a.
Examine edges to see if the wound is closing properly.
b.
Check for signs of infection.

i.
If signs of systemic infection, the patient should be evaluated at a hospital.

(a)
Fever

(b)
General malaise

(c)
Altered mental status
D.
Bandaging and dressing wounds

1.
Used to:
a.
Cover wound—provides an artificial barrier against microorganisms to help prevent infection

b.
Control bleeding—will stop all but the most serious bleeding

c.
Limit motion—helps body recover from the injury

2.
Variety of materials used for dressing and bandages

a.
Dressing—directly covers the wound and controls the bleeding

b.
Bandage—keeps dressing in place

3.
Both keep pathogens from entering an open injury.

E.
Complications of improperly applied dressings

1.
Improper dressing and bandage application can cause significant complications.
2.
When dressing and bandaging a wound, always use as sterile a technique as possible to avoid contamination.
a.
Irrigate open wounds with normal saline.

b.
If possible, apply antibiotic ointment to smaller open wounds.

c.
Do not use ointment on larger wounds.

i.
Instead these should be dressed once the wound is irrigated.

ii.
Clean blood around dressing site before wrapping a bandage over the dressing.

3.
Hemodynamic complications may include continued bleeding.
a.
Removing an in-place dressing may risk clot formation disruption.

b.
If a wound continues to bleed, apply additional dressings in conjunction with other interventions.
c.
Perform frequent assessments to prevent unchecked blood loss.
i.
Exsanguination is a possibility if:

(a)
Pressure dressing does not stop blood loss.
(b)
Tourniquet is applied improperly.

4.
Structural elements can be damaged if dressings are too tight.

a.
Assess and readjust dressings and bandages if necessary.

b.
When extremity dressings are in place, assess:

i.
Distal pulses

ii.
Motor function
iii.
Sensation

F.
Control of external bleeding

1.
Bleeding can be characterized by the type of blood vessel damaged.
a.
Capillary bleeding—slow, even flow of bright or dark red blood present in minor injuries

b.
Venous bleeding—likely to be slow and steady with darker-colored blood

c.
Arterial bleeding—occurs in spurts, with bright red blood

2.
Most large open wounds have a combination of both arterial and venous bleeding.
3.
Direct pressure

a.
Apply pressure over a bleeding wound to stop blood from flowing into damaged vessels.

i.
Allows platelets to form blood clots to seal the vascular walls.
b.
If possible, use sterile dressing, then a gloved hand over the bleeding site to apply pressure.

c.
Steps for direct pressure bleeding management: 
i.
Follow standard precautions.

ii.
Maintain airway with cervical spine immobilization if there is a possibility of spinal injury.

iii.
Apply direct pressure over the wound with a dry, sterile dressing. 
(a)
Elevate the injury if there is no fracture.

iv.
Apply a pressure dressing, and hold it in place using gauze.

v.
If this does not control bleeding on an extremity, apply a tourniquet above the bleeding level.

vi.
Apply high-flow oxygen as necessary once hemorrhaging is controlled.

vii. Monitor serial vital signs, and watch for shock.

(a)
If signs of shock arise, transport rapidly while providing aggressive management en route.

d.
Some pressure dressings allow for both wound dressing and pressure application.

i.
If not available, use standard dressing material with triangular bandages.
ii.
Assess distal circulation before and after application of pressure dressing.

iii.
Adjust dressing as needed if a complication arises.
4.
Elevation

a.
Elevating an extremity above the heart can substantially slow venous bleeding.
b.
To be used in conjunction with other measures.

5.
Immobilization

a.
Movement of an extremity promotes blood flow.
b.
In an injured extremity, motion may disrupt the clotting process and tear more blood vessels.

c.
Attempt to limit movement of the injured extremity.

i.
If not possible and conditions allow, apply a splint.

(a)
An air splint or padded board can keep an upper or lower extremity immobilized.

(b)
Double benefit of air splints: splinting and direct pressure

6.
Tourniquet

a.
Especially useful if:

i.
Extremity injury below the axilla or groin is severely bleeding. 

ii.
Other bleeding control methods are ineffective.
b.
Some tourniquets can be applied with one arm.

c.
Use the following tourniquet application guidelines:
i.
Follow standard precautions.

ii.
Hold direct pressure over bleeding site.

iii.
Place tourniquet around extremity above the bleeding site.

iv.
Click the buckle into place and pull the strap tight.

v.
Turn the tightening dial clockwise until pulses are no longer palpable distal to the tourniquet and bleeding is controlled.

vi.
To release the tourniquet, push the release button and pull the strap back.

(a)
Bleeding may begin rapidly, and it may be necessary to reapply immediately.

d.
If a commercial tourniquet is not available, use a triangular bandage and a stick or rod.
i.
Fold a triangular bandage to 4 inches wide and six to eight layers thick.

ii.
Wrap the bandage around the extremity twice, proximal to the bleeding.

iii.
Tie one knot in the bandage, then place a stick or rod on top of the knot and tie the ends over the stick in a square knot.

iv.
Twist the stick to tighten the tourniquet until bleeding has stopped, then stop twisting.

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

vi.
Write “TK” and the exact time it was applied on a piece of adhesive tape (preferably in red ink), using the phrase “time applied.”

(a)
Fasten the tape to the forehead.

(b)
Notify hospital personnel when you arrive that there is a tourniquet in place.

(c)
Record the information on the ambulance run report.

vii.
A blood pressure cuff can be used as a tourniquet.

(a)
Position the cuff proximal to the bleeding point, and inflate it to stop the bleeding
(b)
Leave the cuff inflated.

(c)
Monitor the gauge continuously to make sure the pressure does not gradually drop.
(d)
If necessary, clamp the tube with a hemostat leading from the cuff to the inflating bulb to prevent pressure loss.
e.
Whenever a tourniquet is applied, the following precautions should be taken:
i.
Do not apply a tourniquet over a joint.

(a)
Keep it as far proximal on the limb as possible.
ii.
Use the widest bandage possible and make sure it is securely tightened.
iii.
Never use wire, rope, or other narrow material that could cut into the skin.
iv.
If possible, use wide padding under the tourniquet to protect tissues and help arterial compression.
v.
Never cover a tourniquet with a bandage so it is in full view.
vi.
Inform the hospital about the tourniquet in your radio report and verbal report on ED arrival.
vii.
Do not loosen the tourniquet after it is applied unless directed to do so by medical control or hospital personnel.
G.
Pain control

1.
A cold compress will help reduce pain and diminish blood flow to an open wound.
a.
Apply once dressing is in place.

b.
Do not place cold compress directly on injury to avoid further damage.
2.
Pressure dressing may reduce pain and minimize swelling.

3.
Morphine sulfate or other pain medication, as allowed by protocol, may be necessary.

a.
Common morphine dosage: 0.05 mg/kg IV every 5 minutes to a maximum of 10 mg.

b.
Carefully assess for allergies and document information.
H.
Managing wound healing and infection

1.
Basic measures should be used in the prehospital setting for management of altered wound healing.

a.
Wounds that look infected or are not healing properly should be dressed and bandaged.

b.
Pain control management may be indicated in severe instances.

I.
Dressing specific anatomic sites

1.
Scalp dressings
a.
Scalp injuries tend to bleed profusely
i.
Direct pressure is usually effective in stopping the bleeding.

b.
Determine the extent of injury.

i.
Significant trauma can cause skull damage, such as fracture.

ii.
Balance bleeding control needs against the possibility of causing further damage to the skull.

iii.
If skull has been damaged, apply pressure to areas around the break.

(a)
A bulky dressing may help control the bleeding and prevent excessive direct pressure to the damaged skull.

c.
Pay attention to the skull shape while applying dressing.

i.
Improperly applied dressings can slide up or down the scalp.

ii.
Hair may interfere in securing dressings.

2.
Facial dressings

a.
Facial injuries can cause significant anxiety.
i.
Reassure patient while taking care of clinical needs.

b.
Direct pressure is effective to control bleeding.

c.
If avulsed tissue is present, attempt to place it as close to its previous position as possible.

d.
Bleeding tends to be heavy.

e.
Assess for airway compromise.
i.
Be prepared to suction and position the patient to allow for drainage.

ii.
Check for life threats before managing dramatic-looking facial injuries.

3.
Ear or mastoid dressings

a.
Injuries are usually external.
i.
Do not place a dressing in the ear canal—apply it along the length of the external ear.

b.
Use gauze sponges to aid in stopping blood loss.

c.
Do not try to directly stop blood flow from the ear canal.

i.
Cerebrospinal fluid may be leaking—halting blood flow may increase skull pressure.

ii.
Place a bulky dressing over the external ear.

iii.
Transport rapidly.
4.
Neck dressings

a.
Anatomic structures in the neck:
i.
Large blood vessels

ii.
Airway

iii.
Cervical spine

b.
Minor injuries can become major:

i.
Minor neck laceration can lead to air embolism.
ii.
A small puncture can penetrate the spinal canal.

iii.
An anterior open wound can disrupt the airway.

c.
Use occlusive dressing to prevent air from reaching the circulatory system.

d.
Make sure dressings do not interfere with blood flow or movement of air through the trachea.
5.
Shoulder dressings

a.
Relatively easy to dress and bandage
b.
Apply direct pressure to control external hemorrhage.

c.
A sling and swathe will prevent shoulder girdle motion if immobilization is indicated.

6.
Truncal dressings

a.
Assess for underlying trauma in torso injuries.
b.
Cover open wounds with occlusive dressing, taping only three sides.

c.
Assess breath sounds in open chest wound situations to check for pneumothorax or hemothorax.

i.
Continually reassess patient.

d.
Use medical tape to secure dressing—wrapping the torso may interfere with breathing.
7.
Groin and hip dressings

a.
Managed with a dressing and bandage application combined with direct pressure to control blood loss.
b.
When feasible, genitalia injuries should be managed by someone of the same gender as the patient.

c.
Remain professional, and protect the patient’s privacy.

d.
If a patient is reluctant to allow a provider to dress a wound in the genitalia area, provide the patient with a dressing and allow self-directed care, if necessary.
8.
Hand, wrist, and finger dressings

a.
Among the easiest to properly dress and bandage
i.
Dressing is applied over the wound.

ii.
Bandage material is wrapped completely around the area. 

iii.
Place the hand in a position of function whenever possible.

(a)
Place roll of gauze in the hand before dressing and bandaging.
iv.
The hand and wrist can be splinted if limited motion is necessary.

v.
Leave fingers exposed, if possible, for circulation access.
9.
Elbow and knee dressings

a.
Not difficult to dress, but movement may cause dressings to shift from original position.

i.
If larger wounds are present, joint immobilization is a good idea.

ii.
Skin tension lines and high tissue stress may make even smaller wounds difficult to manage.

b.
Important to assess distal neurovascular status.
i.
Elbow injuries have higher risk for neurovascular compromise.
10.
Ankle and foot dressings

a.
Simple to dress and bandage.
b.
Control bleeding with direct pressure.

i.
If bleeding is arterial and not controlled by direct pressure or hemostatic dressing, consider a tourniquet proximal to injury.

ii.
If bleeding is readily controlled, bandage application should not be so tight that it affects circulation.

c.
Always assess distal neurovascular function before and after caring for a wound.
VIII. Pathophysiology, Assessment, and Management of Specific Injuries

A. 
Abrasions
1.
A superficial wound that occurs when part of the epidermis is lost from being rubbed or scraped over a rough surface.
2.
Assessment and management

a.
Typically ooze small amounts of blood
b.
May be painful

c.
Infection is a danger because of possible contamination with dirt and debris.

d.
Do not clean an abrasion in the field.
i.
Rubbing, brushing, or washing will cause additional bleeding and unnecessary pain.
ii.
Cover wound lightly with sterile dressing.
B.
Lacerations

1.
A cut inflicted by a sharp instrument that produces a clean or jagged incision

a.
Often “laceration” is used for jagged or irregular cuts while “incision” is used for a clean, linear cut.

i.
Incisions tend to heal better than lacerations.

b.
Can injure structures beneath the skin, including:
i.
Tendons

ii.
Ligaments

iii.
Organs

iv.
Body cavities

v.
Bones
2.
Assessment and management

a.
Seriousness depends on:
i.
Depth

ii.
Structures damaged

b.
May be source of significant bleeding, especially in regions containing major arteries

c.
First priority is to control bleeding, initially by applying direct pressure over the wound.

d.
Laceration of a major artery can be fatal.

C.
Puncture wounds

1.
Caused by a stab from a pointed object (knife, nail)
a.
Can result in injury to underlying tissues and organs

i.
Depth cannot always be determined in the field.

ii.
Seemingly superficial wounds may involve vital organs.

iii.
Always suspect internal injury and shock with puncture wounds.
2.
Assessment and management

a.
Consider potential depth of wound.
i.
Speed and type of object involved relate to potential depth and wound severity

ii.
Location a factor—closeness to important internal organs

b.
Usually not significant external bleeding, but may be:
i.
Extensive internal bleeding

ii.
Unseen damage to other structures and systems 

c.
Treatment is similar to other open wounds.

i.
Look for entrance and exit wounds.

ii.
Take steps to prevent infection.

iii.
If patient refuses care, inform them of potential infection if wound is not managed.

d.
Air may be injected under the skin with certain puncture wounds (gun at close range, air-pressured device).
i.
Monitor for edema.

ii.
Treat swelling with ice.

e.
Impaled foreign objects are a special type of puncture wound.

i.
If the object is still embedded in the wound:

(a)
Immobilize the object.

(b)
Transport the patient.

ii.
Basic management points for impaled objects:

(a)
Do not try to remove an impaled object—may cause uncontrollable hemorrhage.

(b)
Use direct compression, but not on the impaled object or immediately adjacent tissues.

(c)
Do not try to shorten the object unless it is too cumbersome—motion may damage surrounding tissue.

(d)
Stabilize the object with bulky dressing and immobilize the extremity (if an extremity is involved).

iii.
Prehospital care goal—limit movement as soon as possible to minimize damage.

(a)
For thin objects, use gauze pads cut midway through the center.

(1)
Vertically stack several pads, arranging cut portions so the stacks overlap.

(2)
Once the object is stabilized, tape or bandage them securely.

(b)
Secure larger objects with rolled towels or splinting material.

iv.
Secure the object as best as possible—be creative if necessary.
(a)
Provide reassurance.

(b)
Constantly assess for risks to life.

v.
Rarely, removal of an impaled object may be necessary.

(a)
If object directly interferes with airway control and patient is deteriorating

(b)
If object interferes with chest compression when patient is in cardiac arrest

(c)
If patient is impaled on an immovable object
vi.
Establish contact with medical control and ask for guidance.
D.
Avulsions

1.
Occurs when a flap of skin is partially or completely torn loose
a.
Amount of bleeding is dependent on the depth of injury.
2.
Assessment and management

a.
The amount of bleeding is dependent on location.
b.
Principle danger is loss of blood supply to the avulsed skin flap.

i.
If the connect of the flap to the body (the pedicle) is kinked or folded back, circulation will be compromised.

(a)
Skin will die unless circulation is restored quickly.

c.
If wound is contaminated, provide irrigation with sterile saline solution (if available).

i.
May see exudate oozing from the wound

ii.
May see serosanguineous drainage (mixture of serum and blood)
(a)
Note amount of drainage from the wound and relay information to the receiving facility.

d.
Quickly irrigate dirt and debris from the wound, then gently fold and align the skin flap back as close to its normal position as possible.
i.
Cover it with a dry, sterile compression dressing.

ii.
Never remove the skin flap, regardless of size.

(a)
A surgeon may be able to reattach the skin flap.

e.
Ice packs on the surrounding area may:

i.
Decrease pain and swelling

ii.
Increase the length of time the underlying tissue remains viable

f.
If patient is unstable, do not delay transport for these wounds—manage them en route.
E.
Amputations

1.
An avulsion involving the complete loss of a body part, usually one or more of the extremities.
a.
If from a sharp object, blood loss is often less than expected because the blood vessels are still able to constrict.

b.
A crushing or tearing amputation can cause exsanguination if intervention is not rapid.
2.
Assessment and management

a.
Wound edges are usually jagged.
b.
Sharp bone edges may protrude.

c.
Be aware of sharp bone protrusions during wound care.
i.
Cover the site with large, thick dressings.

d.
The body part may be completely detached or soft tissues may remain attached (partial amputation).
e.
Degloving injury: Unraveling of skin from the hand, like a partial glove removal

f.
If a body part is completed amputated, try to preserve it in optimal condition for maximal chances of reattachment, once the patient has been stabilized.

i.
Rinse off any debris using cool, sterile saline.

ii.
Wrap it loosely in saline-moistened sterile gauze.

iii.
Seal it in a plastic bag and place it in a cool container (do not allow it to freeze).

iv.
Never warm it.

v.
Never place it in water.

vi.
Never place it directly on ice.

vii.
Never use dry ice to cool it.

g.
Transport patient and amputated body part as soon as possible.
i.
If the amputated part is a limb or part of one, notify ED staff of:

(a)
Type of amputation

(b)
Estimated arrival time
ii.
Consider whether transport to the nearest reimplantation center is the best option and if air medical support is needed.
F.
Bite wounds

1.
Animal and human bites can cause soft-tissue injury.
2.
Most people bitten by animals do not report it, but such bites can be serious.

a.
Cat and dog mouths are contaminated with virulent bacteria.

b.
Cat bites can pass along Pasteurella multocida, a gram-negative bacterium that can cause:

i.
Epiglottitis

ii.
Endocarditis

iii.
Brain abscesses
c.
All such bites should be considered as contaminated and possibly infected that may require:

i.
Antibiotics

ii.
Tetanus booster

iii.
Suturing
d.
Dog bites may cause mangled, complex wounds needing surgical repair.
3.
Human bites usually occur on the hand.
a.
Human mouths contain a wide variety of virulent pathogens.

i.
Any human bite that penetrates the skin should be considered a serious injury.
ii.
Infection can occur if there is a delay in treatment.
iii.
Any laceration from a human tooth can cause a spreading infection.
4.
Assessment and management

a.
For an animal bite, place a dry, sterile dressing and transport promptly.
b.
If gross contamination, irrigation with sterile water before placing a dressing should be considered.

c.
Splint an arm or leg if it is injured.

d.
Determine and document:

i.
When the bite occurred

ii.
Type of animal

iii.
Note if the wound is a human bite and what led to the biting incident.

e.
Rabies is a major concern with dog bites.
i.
An acute, fatal viral infection of the central nervous system

ii.
Extremely rare today, thanks to pet inoculation

iii.
Once signs appear in a human, it is almost always fatal.

iv.
Of particular concern are stray dogs and other wild mammals.

v.
The virus is in the saliva of an infected animal and is spread by bites or licking an open wound.

vi.
Infection can be prevented by a series of vaccine injections initiated soon after the bite.

(a)
Animals with rabies may not always show signs and symptoms.

(b)
The only way to avoid the vaccine is to turn the animal over to the health department for observation, testing, or both.

(c)
Refer to local animal control procedures.

f.
Children may be seriously injured or killed by dogs.

i.
Do not enter the scene until the dog is secured.

g.
Emergency treatment for human bites includes:

i.
Control all bleeding and apply a dry, sterile dressing.

ii.
Immobilized the area with splint or bandage.

iii.
Provide transport for surgical cleaning and antibiotic therapy.

h.
Most jurisdictions require that all animal bites be reported to the authorities, such as the ED physician.

i.
Human bites are a form of battery so they may require authority notification.

ii.
Prehospital care workers should know the local reporting requirements.
G.
Crush syndrome

1.
Can develop if a body area is trapped for longer than 4 hours and arterial blood flow is compromised.
a.
If muscles are crushed beyond repair, tissue necrosis leads to rhabdomyolysis, a process that releases harmful products into the body.
i.
Muscle cells are destroyed and an influx of water, sodium chloride, and calcium from extracellular fluid occurs.

ii.
The body develops an efflux of:

(a)
Potassium

(b)
Phosphate

(c)
Lactic acid

(d)
Myoglobin

(e)
Thromboplastin

(f)
Creatine

(g)
Creatine kinase
iii.
These are not released into systemic circulation until the body area is released from entrapment.

(a)
Rescuers must intervene before lifting the crushing object off the body.

2.
Freeing the body part from entrapment may result in release of harmful products of tissue destruction and potential for cardiac arrest.

a.
If proactive measures are not taken, “smiling death” may occur.

i.
The patient may be alert while trapped, then suffer almost instantaneous cardiac arrest when freed.

b.
Other significant complications that may ensue when the entrapped patient is released include:

i.
Renal failure from:
(a)
Impairment of glomerular filtration if kidneys do not receive enough blood
(b)
Release of large amounts of myoglobin clogging the filtering tubules

(c)
High levels of acids and phosphates

(d)
Development of oxygen free radicals

ii.
Life-threatening dysrhythmias from:

(a)
Increased blood potassium levels (hyperkalemia)

(b)
Hyperphosphatemia leading to calcifications that interfere with normal blood flow and nervous tissue function

(c)
Metabolic acidosis from increased uric and lactic acids and potassium

3.
Assessment and management

a.
Scene safety is the first consideration.
i.
Most instances of crush syndrome come from building collapse.

ii.
Will often interact with technical rescue professionals

iii.
If there was an intentional explosion, there is a possibility of a secondary device.

b.
Complete as much of the primary assessment as possible, given the constraints of the entrapment.

i.
Have as much debris cleared by hand as possible to gain better access to the patient.

ii.
Removal of larger items should be done after caregiver intervention, especially if the patient has been trapped for more than 4 hours.

c.
Renal failure can be prevented with aggressive fluid therapy.

i.
Obtain IV access before removing the object.

(a)
If extremity access is not possible, establish access at the external jugular veins.

(b)
In unresponsive patients, a sterna intraosseous needle can be inserted if available.

d.
Infuse normal saline.

i.
Lactated Ringer’s solution is not recommended because it contains potassium.

e.
Sodium bicarbonate to alkalize blood and urine will help:
i.
Prevent kidney failure.
ii.
Treat hyperkalemia.
iii.
Reverse metabolic acidosis.

f.
When the crushing item is removed, high potassium levels are released from damaged muscles.

i.
To prevent this, add sodium bicarbonate as part of the IV fluid.

ii.
Use Mannitol for its diuretic effect.

iii.
Furosemide acidifies urine, and is not indicated.

g.
If pretreatment is not possible, apply a tourniquet above the crush site.

i.
Will not prevent crush syndrome but will reduce some of the reperfusion damage

h.
Treat severe hyperkalemia with 25 mL of D50W, followed by 10 units of regular IV insulin.

i.
A medical team may be deployed to the site to deliver additional medications.
ii.
Calcium chloride is not indicated for hyperkalemia management unless there is significant dysrhythmia.

i.
Rapidly transport once the patient is freed.

j.
Complete a rapid exam and manage other injuries once en route.

i.
Handle open injuries with dressing and bandages.

ii.
Splint fractures.

iii.
Prepare to administer added fluids as needed.

iv.
Take vital signs every 5 minutes at minimum.

v.
Get an ECG reading to detect dysrhythmias.

k.
ED care includes:

i.
Maintaining urine output of at least 300 mL/h

ii.
Additional medications and treatments:

(a)
Amiloride: Potassium-sparing diuretic
(b)
Allopurinol: Xanthine oxidase inhibitor (ideally administered before reperfusion or right after).

(c)
Hemodialysis to preserve renal function in nonseptic patients

(d)
Tetanus toxoid booster

l.
Unsalvageable limbs may be amputated in the ED.

i.
Should be done by an on-scene emergency practitioner except in the most desperate situations.

m.
When transporting, consult with medical control about using a hyperbaric chamber.
i.
Especially when used early in treatment, hyperbaric chamber decreases muscle necrosis and muscle edema.
H.
Compartment syndrome

1.
Develops when edema and swelling cause increased pressure within a closed soft-tissue compartment
a.
Tissues can stretch only so far before pressure increases.

b.
Leads to compromised circulation

c.
Commonly develops in extremities

d.
Occurs in either open or closed injuries

e.
As pressure develops, nutrient and oxygen delivery to area is impaired.
f.
Can cause tissue necrosis
2.
Assessment and management

a.
Presents with the six Ps:
i.
Pain

ii.
Paresthesia

iii.
Paresis

iv.
Pressure

v.
Passive stretch pain

vi.
Pulselessness

b.
Many signs may be delayed or nonspecific.

c.
If persisting for more than 8 hours, can cause death of local tissues, leading to disfiguring debridement.

d.
Risk of sepsis

e.
In-hospital intervention includes fasciotomy.

i.
Incision of the skin and underlying soft tissue with a scalpel

ii.
In upper extremity fasciotomy can:

(a)
Prevent a Volkmann contracture

(1)
Deformity of the hand, fingers, and wrist resulting from damage to the forearm muscles

(b)
Preserve cutaneous sensation
I.
High-pressure injection injuries

1.
Occurs when a foreign material is forcefully injected into soft tissue
a.
Often from a tool or machine failure in which highly compressed air or liquid was suddenly released 
i.
Examples include: 
(a)
Hydraulic tools used to extricate patients from entrapment

(b)
High-pressure paint or cleaning systems

b.
A force as small as 100 psi can break skin.

c.
5,100 psi can penetrate both clothing and skin.
2.
Injury results from injected material under great pressure entering the body, causing:
a.
Acute and chronic inflammation

b.
Damage from:

i.
Direct insult

ii.
Chemical inflammation

iii.
Ischemia from compressed blood vessels

iv.
Secondary infection

c.
Inflammation most severe when fuel or paint is injected.

i.
Patient may feel no pain at all, and continue with work.

ii.
Product may be absorbed into the body, causing systemic complications.

3.
Injuries may appear innocuous, but amputation rate for these injuries is approximately 50%

a.
Paint solvent increases risk of amputation.
4.
Assessment and management

a.
Assessment similar to other types of injury:
i.
Primary assessment

ii.
Address life threats.

iii.
Determine severity.

b.
Specific considerations:

i.
Question patient about nature of injury.
(a)
Type of equipment and pressure used
(b)
Type of fluid

ii.
Pass information to receiving ED physician.
c.
Inspect injury for extent of visibly damaged tissue.

i.
Greatest amount of injury is often under the visible tissue.

ii.
Because of risk of amputation, transport patient for further evaluation.

d.
Palpate affected area for signs of edema.
i.
Compare to unaffected side.
e.
Subcutaneous emphysema may be present so check for crepitus at injury site.

f.
The hand is most commonly injured site, so assess for:

i.
Capillary refill

ii.
Ability to move fingers

iii.
Distal sensation (possible distal neurovascular compromise)

g.
Treatment is limited in the prehospital setting.
i.
Gently irrigate open wounds with normal saline.

ii.
Dress and bandage open injuries.

iii.
Manage pain if necessary.

(a)
Consult local protocols.
iv.
Injury may require emergent surgery to prevent amputation.

(a)
Gather adequate information and relay to ED staff.

IX. Pathophysiology, Assessment, and Management of Soft-Tissue Injuries to Specific Anatomic Sites

A.
Facial and neck injuries
1.
Injuries may involve airway or large blood vessels.
a.
Airway compromise may arise from:
i.
Substantial bleeding

ii.
Disruption of soft tissue

b.
Suctioning and patient positioning may be necessary for airway patency.

c.
Open injuries to the jugular or carotid vessels can result in exsanguinations.

d.
Psychological impact of facial damage

2.
Assessment and management
a.
Immediate assessment of airway patency, protection, and oxygen flow is necessary.
i.
Suction secretions or blood.
ii.
Deliver high-flow oxygen with a nonrebreathing mask or a bag-mask device if ventilations are compromised.
iii.
May require more invasive management such as:

(a)
Endotracheal tube

(b)
A Combitube

(c)
Laryngeal mask airway

iv.
If neither ventilation or intubation is possible, a surgical airway is indicated.

b.
Bleeding control can be started while airway control is underway.

i.
If only one EMS provider is available, address bleeding after airway is secured.

ii.
Open wounds on the neck need occlusive dressings to prevent air emboli.
iii.
Realign avulsed skin along face or neck to original position if possible.
B.
Thoracic injuries
1.
May appear minor but produce deadly internal damage

a.
Determine MOI during primary assessment to detect life threats.

2.
Assessment and management

a.
Four steps to assessment:
i.
Inspection

ii.
Palpation

iii.
Auscultation

iv.
Percussion

b.
Examine entire chest for visible injury. 

c.
Listen for breath sounds in at least two sites on each side of chest
i.
If diminished or absent on one side, suspect pneumothorax.

d.
Palpate the entire chest wall.
i.
Note any abnormalities.
ii.
Subcutaneous emphysema is indicative of tracheobronchial tree disruption.
e.
Percuss along chest wall to help differentiate between pneumothorax and hemothorax.
f.
Open wounds require occlusive dressing to prevent or stop progression of pneumothorax.
i.
Tape dressing on only three sides to allow air to escape.

ii.
Failure to provide opening can result in tension pneumothorax.
C.
Abdominal injuries

1.
Range from minor abrasions to evisceration
a.
Inspect abdomen for visible injury signs.

b.
Palpate area to identify:

i.
Pain

ii.
Rigidity

iii.
Distension

c.
As diaphragm travels downward during inspiration, the relative size of thoracic and abdominal cavities change.

i.
Increases risk of drawing air into pleural space if an open wound is present.

2.
Assessment and management

a.
Soft-tissue injuries in abdominal area not generally primary concern.
i.
Focus on injury to underlying organs and blood vessels.
ii.
Could quickly lead to serious complications

X. Summary

A.
The skin, a complex organ, fulfills crucial roles, including maintaining homeostasis, protecting tissue, and regulating temperature.
B.
The skin’s main layers are the epidermis and dermis. The outer layer, the epidermis, is the principal barrier. The inner layer, the dermis, includes collagen, elastin, and ground substances, which contribute to the skin’s strength. The dermis also contains nerve endings, blood vessels, sweat glands, hair follicles, and sebaceous glands.

C.
The layer beneath the dermis is the subcutaneous layer, which contains adipose tissue. Below that is the deep fascia, which supports and protects the underlying structures such as bone and muscle.

D.
Tension lines are patterns of tautness in the skin. If a wound is parallel to skin tension, it may remain closed, while a wound that runs perpendicular may remain open.

E.
Soft-tissue injuries are seldom the most serious injuries, although they may look dramatic. They should not distract from completing a thorough primary assessment.

F.
In a closed wound, soft tissues beneath the skin are damaged but the skin is not broken, ie, a bruise. A hematoma can form.
G.
In an open wound, the skin is broken, and the wound can become infected and result in serious blood loss. Open wounds include abrasions, lacerations, puncture wounds, avulsions, bites, and amputations.

H.
In a crush injury, a body part is crushed between two solid objects, causing damage to soft tissues and bone. The external appearance may not show the level of damage.

I.
Cessation of bleeding is the first stage of wound healing. The body has several ways to stop bleeding, such as constricting vessel size and releasing platelets, which forms a clot.

J.
Inflammation is the second stage of healing. Additional cells enter the damaged area in an effort to repair it, causing epithelialization, followed by neovascularization.
K.
Factors that affect wound healing include the amount of movement the part is subjected to, medications, and medical conditions. Infection is more likely if the wound is caused by a human or animal bite or if a foreign body has been impaled into the wound. Pressure injuries from being bedridden or remaining too long on a backboard can occur.
L.
Infection signs include redness, pus, warmth, edema, and local discomfort. Serious infection-related conditions that must be recognized early include gangrene, tetanus, and necrotizing fasciitis.
M.
Observe scene safety first; hazards that caused the injury may still be present. Then assess the ABCs.
N.
During the history intake, ask about the event causing the injury, such as whether a weapon was used or if the patient was unconscious. Ask about their last tetanus booster, and if the patient is taking mediation that may affect hemostasis.
O.
Complete the physical exam either en route or at the scene, depending on mechanism of injury. Check the chief complaint and area of injury; perform frequent reassessments.
P.
Document scene findings, including vehicle damage or weapon caliber; patient presentation and position; size, location, depth, and complications of injuries; assessment finding; and interventions.
Q.
Be empathetic.
R.
Controlling bleeding is a part of soft-tissue injury management. Follow the ICES mnemonic for closed injuries: Ice, Compression, Elevation, and Splinting.
S.
When managing open wounds, control bleeding and keep wound clean by irrigating and sterile dressings. Determine color and type of bleeding, as well as amount of blood lost.
T.
Dressings and bandages cover wounds, control bleeding, and limit motion. Dressing types include sterile and nonsterile, occlusive and nonocclusive, adherent and nonadherent, and wet and dry. Bandage types include roller and gauze, absorbent gauze sponges, elastic, and triangular bandages.
U.
Medical tape may secure a bandage in place, except for patients with thin skin (such as older individuals) because the tape removal can cause damage. Dressings should not be applied too tightly.
V.
Bleeding control methods include direct pressure, elevation, immobilization, and tourniquets. Cold compresses may help reduce pain. IV medications may be given if basic measures do not relieve pain.
W.
Dressing and bandaging techniques vary for different areas of the body.
X.
Avulsion management includes irrigation; gently folding the flap back onto the wound; and applying a dry, sterile compression dressing. If there is amputation, preserve the amputated part and transport with the patient.
Y.
Do not remove impaled objects. Stabilize the object in place with a bulky dressing. Control bleeding with direct compression, but do not apply that pressure on or near the object.
Z.
Animal and human bites can cause serious infection and must by treated by a physician. Dogs and cats can carry rabies. By law, all animal bites must be reported.
AA.
Crush syndrome may develop after a body part has been trapped more than 4 hours. Necrosis occurs in crushed muscles, and a process called rhabdomyolysis releases harmful products. These products can be released into the body when the trapped part is released, and can cause kidney damage, cardiac arrest, and dysrhythmias, and can be fatal.
BB.
Patients trapped for prolonged periods of time must be managed before being freed to improve survival chances from crush syndrome. Infuse normal saline, and sodium bicarbonate administration may help prevent an efflux of potassium. Contact online medical control before treatment and transport rapidly once freed.
CC.
Compartment syndrome results from pressure increase in a closed soft-tissue compartment, and may cause tissue necrosis and sepsis. Presentation includes some or all of the six Ps: Pain, Paresthesia, Paresis, Pressure, Passive stretch pain, and Pulselessness.
DD.
Blasts can result in soft-tissue injuries, including pulmonary damage (tension pneumothorax, pulmonary contusion), abdominal trauma (ruptured organs, internal hemorrhage), ear damage, and penetrating wounds. Use the DCAP-BTLS guideline for rapid assessment.
EE.
High-pressure injection injuries involve foreign material injection into soft tissue, which may cause acute or chronic inflammation, even leading to systemic complications or amputation. Gather and relay information to the receiving facility.
FF.

Special attention should be paid to soft-tissue injuries of the face, neck, thorax, and abdomen because they contain vital structures. Do not underestimate the seriousness and maintain a high index of suspicion for these injuries.
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 31.

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: C.
unwrap the injured limb, checking first for severe bleeding.

Rationale: Remove the towel from his hand (with proper PPE in place), and check for severe bleeding. Be ready with sterile dressings such as individually wrapped multitrauma dressings or other large bulky dressings.
2.
Answer: B.
the clean cut of the vessels allowing them to retain their ability to contract.

Rationale: In response to the soft-tissue injury, chemicals are released by the body. These chemicals constrict the muscular layers of the arteries and arterioles. The sharpness of the blade produced a clean cut of the blood vessels, allowing them to retain the ability to constrict.
3.
Answer: A.
direct pressure with a dry, sterile dressing.

Rationale: Direct pressure with a dry, sterile dressing should control any bleeding that may occur. Although there is little to no bleeding know, it is better to have a pressure dressing in place.
4.
Answer: B.
splinted and elevated.

Rationale: The patient’s arm should be splinted and elevated. This will help reduce movement, which can increase bleeding. Elevating the injured limb will further reduce bleeding.
5.
Answer: A.
gently cut away the glove.

Rationale: The glove should be gently cut away from the amputation and the hand wrapped in moistened gauze. The goal is to prevent additional contamination as well as to prepare the body part for inspection by the emergency department staff.
6.
Answer: C.
placing the hand inside moist, sterile dressings and then in a sealed plastic bag, and then inside a cooler or loosely wrapped in cool packs.

Rationale: Wrap the hand in moist, sterile dressings before placing it inside a plastic bag and sealing it. After that, place the bag inside a cooler or wrap the bag gently in cool packs. Do not freeze the hand or put it directly on ice. Prior to wrapping the hand, irrigate it with cooled, sterile saline.
Additional Questions
7.
Rationale: Loosen the bandage and evaluate the injured limb within a couple of minutes. Wrapping a bandage too tightly can impair circulation, especially if swelling occurs. Impaired circulation will interfere with normal healing and increase the risk of complications.
8.
Rationale: Occlusive dressings, when applied correctly, are effective barriers against air entering the wound. Open neck wounds and chest wounds (both anterior and posterior, especially if they are puncture wounds or are potentially deep) require occlusive dressings. Nonadherent dressings are designed to allow fluids (and air) to easily pass through them. These types of dressings are best suited for wounds with sutures or butterfly closures applied. They allow for dressing change without disrupting wound healing or prematurely dislodging sutures or other closures.
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 32, Burns, for the next class session.

Unit Assessment Keyed for Instructors 
1.
What is a soft-tissue injury?


Answer: A soft-tissue injury is an injury to the skin with or without involvement of the subcutaneous tissues and muscle. Most soft-tissue wounds are relatively low-priority injuries. Although they may be the most obvious and dramatic injuries, they are seldom the most serious of the patient’s problems unless they compromise the airway or are associated with massive bleeding.


(p 1545)
2.
What are the four  functions of the skin?

Answer: The skin protects the underlying tissue from injury, including that caused by extremes of temperature, ultraviolet radiation, mechanical forces, toxic chemicals, and invading microorganisms. The skin aids in temperature regulation, preventing heat loss when the core body temperature starts to fall and facilitating heat loss when core temperature rises. As a watertight seal, the skin prevents excessive loss of water from the body and drying of tissues, thereby helping maintain the chemical stability of the internal environment. The skin serves as a sense organ, keeping the brain informed about the external environment. Changes in temperature, touch, and body position and sensations of pain are mediated through the sense receptors in the skin.



(p 1546)
3.
Describe the difference between eccymosis and a hematoma.

Answer: The characteristic closed wound is a contusion. In a contusion (bruise), the skin is intact, but damage has occurred beneath the epidermis. Trauma to the nerve endings produces pain, and leakage of fluid into spaces between the damaged cells produces swelling (edema). If small blood vessels in the dermis are disrupted, a black-and-blue mark (ecchymosis) will cover the injured area; if large blood vessels are torn beneath the contused area, a hematoma—a collection of blood beneath the skin—will be evident as a lump with a bluish discoloration


(p 1547)
4.
What types of wounds should always be evaluated by a physician?


Answer: Wounds that should be evaluated by a physician include any wound with a compromise of nerves, vessels, muscles tendons, or ligaments. Additionally, any wound that involves a foreign body or cosmetic complication and wounds with heavy contamination require physician evaluation.


(p 1548)
5.
How does compartment syndrome develop?


Answer: When a body part is crushed between two solid objects, a crush injury may occur to the underlying soft tissues and bones this may result in compartment syndrome. For example, compartment syndrome can occur when an unresponsive patient has an upper extremity pinned between the body and the floor. Compartment syndrome develops when edema and swelling result in increased pressure within a closed soft-tissue compartment. Because the tissues can stretch only so far, pressure begins to increase within the compartment, which in turn leads to compromised circulation. Compartment syndrome commonly develops in the extremities and may occur in conjunction with either open or closed injuries. As pressure develops, delivery of nutrients and oxygen is impaired and by-products of normal metabolism accumulate. The longer this situation persists, the greater the chance for tissue necrosis.



(p 1548, 1566)
6.
Describe the process by which an infection may develop.

Answer: Because the skin serves as an initial barrier against microorganisms, any break in its surface can lead to infection. Larger openings and deeper penetrations result in a higher level of risk for the development of an infection. Not only will there be a delay in healing from the infection, but additional complications or systemic infection can result. Once pathogens have entered the body tissues, they begin to grow and multiply, although clinical signs of infection may not appear for several days. Visible clues of infection include erythema, pus, warmth, edema, and local discomfort. Red streaks adjacent to the wound indicate that the patient has developed lymphangitis, an inflammation of the lymph channels. More serious infections can cause systemic signs, such as fever, shaking, chills, joint pain, and hypotension.



(p 1550)
7.
What are the two general principles to follow for the care of open wounds?


Answer: Two general principles govern the treatment of all open wounds: Control bleeding by whatever method is most effective, and keep the wound as clean as possible. Cut away clothing covering the wound. For severely contaminated wounds, wash away loose dirt and debris by pouring sterile water, saline, or tap water over the area. Do not try to pick out foreign matter embedded in a wound. Simply irrigate the site copiously, and then cover the wound with a dry, sterile dressing.



(p 1554)
8.
What precautions should be taken when applying a tourniquet?


Answer: Do not apply a tourniquet directly over any joint. Use the widest bandage possible. Never use wire, rope, a belt, or any other narrow material as the tourniquet. Use wide padding under the tourniquet. Never cover a tourniquet with a bandage. Inform the hospital in your radio report and verbal report on arrival at the ED. Do not loosen the tourniquet after you have applied it unless directed to do so by hospital personnel or medical control.


(p 1558)
9.
Why should wounds to the neck be dressed with an occlusive dressing?


Answer: A minor neck laceration can lead to an air embolism, a small puncture can penetrate the spinal canal, and an anterior open wound can disrupt the airway. Pay close attention to the clinical signs that accompany the external trauma on the neck. Open injuries to the neck require use of an occlusive dressing to prevent the drawing of air into the circulatory system. Apply dressings carefully so they do not interfere with blood flow or movement of air through the trachea.



(p 1559)
10.
Give an example of a high-pressure injection injury.

Answer: High-pressure injection injuries occur when a foreign material is forcefully injected into soft tissue. The typical scenario involves a tool or machine failure in which liquid or air was compressed and suddenly released from the hose, tool, or other device. Hydraulic tools used to perform patient extrication from entrapment within a crashed vehicle are an example, with some systems using 10,000 psi (pounds per square inch) or greater.


(p 1566)
Unit Assessment 

1.
What is a soft-tissue injury?

2.
What are the four  functions of the skin?

3.
Describe the difference between eccymosis and a hematoma.
4.
What types of wounds should always be evaluated by a physician?

5.
How does compartment syndrome develop?

6.
Describe the process by which an infection may develop.
7.
What are the two general principles to follow for the care of open wounds?

8.
What precautions should be taken when applying a tourniquet?

9.
Why should wounds to the neck be dressed with an occlusive dressing?

10.
Give an example of a high-pressure injection injury.
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