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Chapter 18  Soft-Tissue Injuries

OEC Instructor Resources: Student text, Instructor’s Manual, PowerPoints, Test Bank, IRCD, myNSPkit (online resource)
OEC Student Resources: Student text, Student CD, myNSPkit (online resource)
Chapter Objectives
Upon completion of this chapter, the OEC Technician will be able to:

  18-1. List four functions of the skin.


  18-2. List the layers of the skin.

  18-3. List and describe three types of closed soft-tissue injuries.

  18-4. List and describe nine types of open soft-tissue injuries.

  18-5. Describe the emergency care for the following injuries:

· closed soft-tissue injury

· open soft-tissue injury

· amputation
· impaled object
 18-6. Describe and demonstrate three methods for controlling external bleeding. 

18-7. Compare and contrast a dressing and a bandage.
18-8. Demonstrate the proper procedure for applying each of the following:

· dressing
· bandage
· compression dressing

· tourniquet   
Essential Content
I.
Anatomy and physiology

A.
Skin is the largest organ and covers its entire external surface


1.
Is a protective barrier



2.
Regulates temperature



3.
Balances water


4.
Synthesizes vitamin D


B.
Skin anatomy consists of two layers



1.
Epidermis layer




a.
Grows from germinal (basal) layer and continuously produces new cells that migrate to the surface



b.
Forms watertight, protective layer that helps retain water and prevents bacteria/organisms from entering body



c.
Outermost cells continually rubbed away by normal daily activities



2.
Dermis layer



a.
Deeper layer that contains hair follicles, sebaceous (oil) and sweat glands, blood vessels, and specialized nerve endings



b.
Hair follicles produce hairs, have sebaceous gland and small muscle adjacent




i.
Sebaceous glands secrete sebum onto skin surface to waterproof and prevent cracking




ii.
Muscle fibers cause hair to stand on end



c.
Sweat glands secrete liquid that helps cool the body, released through ducts



d.
Blood vessels providing nutrients/oxygen to skin are in dermis and send small branches to basal layer of epidermis



3.
Subcutaneous tissue



a.
Composed primarily of fat and lies beneath dermis




b.
Insulates body and stores energy




c.
Covers musculature and bony skeleton



4.
Regulation of body temperature



a.
Cold environment





i.
Hair follicles become erect to trap warm air near skin’s surface



ii.
Blood vessels within dermis and subcutaneous tissue constrict to shunt blood away from these areas, which helps to slow heat loss




b.
Hot environment



i.
Dermal blood vessels dilate, causing skin to become warm and flushed, allowing heat to radiate away from body into the environment





ii.
Sweat glands secrete sweat onto surface of skin where it evaporates and thus cools the skin


C.
Physiology of bleeding and clotting


1.
Bleeding results from a leak or breakage in an artery, vein, and/or tissue capillaries




a.
Arterial 





i.
High arterial pressure produces pulsating spurts of blood that is bright red due to higher oxygen 



b.
Venous 





i.
Blood flows freely and evenly and is dark red due to lower oxygen




c.
Capillary 





i.
Bleeding tends to ooze slowly because of small size and low pressure



2.
Clotting and skin repair are parts of a complex process that involves several body systems working together



a.
Blood vessels constrict to minimize blood loss



b.
Platelets and proteins bind together along inner wall to form a temporary plug, sealing the hole



c.
Inflammatory response causes swelling, pushing sides of wound together



d.
Platelets and plasma proteins bind at periphery of wound, forming a scab to keep out bacteria 




e.
White blood cells migrate to wound to fight infection




f.
Epidermal cells replace scab




g.
Replacement takes several days to weeks




h.
Persons taking anticoagulants for medical conditions will have trouble controlling bleeding

II.
Types of soft-tissue injuries

A.
Closed injuries



1.
Contusion



a.
Cells within dermis are injured and small blood vessels torn



b.
Produced when blunt force strikes the body or body strikes immovable surface



c.
Cellular fluid and blood leak into injured area, causing tenderness, pain, and localized swelling



d.
Breakdown of blood cells that leak out of capillaries beneath the dermis eventually produces a black or blue skin discoloration—bruise or ecchymosis


2.
Hematoma




a.
Extravascular collection of blood confined to localized area within injured tissue or body cavity 



b.
Produced when injured blood vessel bleeds, bone marrow leaks out of a broken bone, or a highly vascularized solid organ is damaged



c.
Subungual hematoma occurs beneath a nail bed; caused by blunt trauma



3.
Crush injuries


a.
Produced when extensive force strikes the body suddenly or force is continually applied to the body over an extended period



b.
Sustained compression eventually interrupts circulation within tissue, producing further cell damage and/or tissue death



c.
Compartment syndrome



i.
Damaged cell walls begin to leak fluid into the potential space that lies between them



ii.
Resultant swelling, or edema, continues to expand within a large muscle’s connective tissue covering; pressure within tissues may increase to dangerous levels




iii.
Blood vessels servicing the edematous area become compressed, diminishing or even interrupting blood flow to the injured soft tissue




iv.
Requires rapid transport to trauma center to prevent loss of limb


B.
Open injuries



1.
Abrasion



a.
Open injury involving outermost layer of skin




b.
Caused when body part scuffs or grates across rough, abrasive surface



2.
Incision




a.
Cut with clean, smooth edges




b.
Can be superficial or deep into underlying muscle




c.
Caused by sharp object such as knife



3.
Laceration



a.
A cut with jagged edges




b.
Produced by force that rips or tears tissue; can be superficial or deep




c.
Lacerations that sever arteries typically result in severe bleeding



4.
Avulsion



a.
Incomplete separation of soft-tissue layers in which injured tissue is left dangling as a flap




b.
Usually has significant bleeding



c.
Circulation in the avulsed segment may be compromised 



5.
Amputation



a.
Complete or near complete separation of body part or limb




b.
Bleeding can be severe, even life threatening



6.
Puncture



a.
An injury that penetrates the soft tissue




b.
Caused by pointed object, bullets, or knives



c.
Serious damage to underlying structures can occur even with small entrance wound




d.
Can cause severe, potentially fatal bleeding if puncture penetrates chest, abdomen, or a major artery


e.
Impaled object can cause serious damage to underlying tissues; may effectively seal the wound, preventing life-threatening bleeding—DO NOT REMOVE in the field unless it compromises patient airway or hinders rescue



7.
Open crush injury


a.
May damage underlying internal organs, fracture adjacent bones, and/or generate widespread soft-tissue damage



b.
Internal bleeding may be extensive and can produce life-threatening hypovolemic shock



8.
High-pressure injection




a.
Involves introduction of liquid or gas into the body from pressurized source




b.
Wound is very small and can cause severe damage to underlying tissues, blood vessels, and nerves



c.
Common sources include high-pressure water and paint sprayers, grease guns, pneumatic tools



9.
Mechanical tattooing




a.
Foreign debris such as dirt, rocks, or tar is ground into a wound or adjacent skin




b.
Leaves indelible mark on skin




c.
Powder residue from gunshot wound at close range can result in mechanical tattooing 


C.
Burns


1.
Soft-tissue injury that is caused by exposure to excessive energy and may be produced by thermal or friction heat, chemicals, electricity, or nuclear radiation



2.
Covered in depth in another chapter

III.
Assessment


A.
Must be approached like any other medical or traumatic emergency


B.
Scene size-up and PPE


1.
Notify local law enforcement before entering any scene involving guns, knives, suspected violence, or criminal activity


C.
Primary assessment


1.
Assess and manage ABCDs


2.
Control external bleeding



3.
Determine level of responsiveness using AVPU scale


4.
If spinal injury suspected, ensure manual stabilization of cervical spine


D.
Secondary assessment


1.
Use DCAP-BTLS 



2.
Obtain SAMPLE




a.
If bleeding is hard to control, check for use of anticoagulant



3.
Presume that any patient who has an obvious soft-tissue injury, whether closed or open, has other, more serious, hidden injuries



4.
Try to determine caliber of gun or maximum length of knife to determine extent of possible injuries



5.
Assess for signs of shock



6.
Check distal circulation, movement, and sensation (CMS) in all extremities
7.
Obtain a complete set of vital signs

8.
Thoroughly document as court testimony may be required at a later date
IV.
Management

A.
Treatment is focused on controlling external hemorrhage and preventing further contamination of the wound

B.
Controlling bleeding is a fundamental OEC skill and is performed during the primary assessment


1.
Direct pressure



a.
Primary method used to control external bleeding




b.
Apply firm, localized finger/palm pressure directly to the wound with a sterile dressing and a gloved hand




c.
Add additional sterile dressings over the initial dressing if necessary



d.
Once applied, do not remove the original dressing, add to the base layer



e.
If sterile dressing is not available, use clean soft material or even palm of gloved hand to apply direct pressure




f.
Once dressing becomes available, apply dressing and maintain direct pressure once bleeding has slowed significantly or stopped




g.
Most external bleeding, including arterial bleeding, can be controlled with direct pressure



h.
Bleeding for people on anticoagulants may need more time, sometimes 30 minutes



i.
Direct pressure may be applied using a pressure dressing or hemostatic dressing where the bandage compresses the dressing directly over the wound—determine area protocol before using hemostatic dressing




j.
Elevation of extremities has not been shown to help control bleeding and may distract providers from proven technique of direct pressure


2.
Tourniquet



a.
Studies have shown that a tourniquet is effective for controlling bleeding and completely stops blood flow distal to the area of application


b.
Applied in settings when hemorrhaging from an extremity cannot be controlled by other methods



c.
Use when major artery is squirting blood and application of several pressure dressings fails to stop bleeding and when extensive bleeding occurs in an extremity that is significantly disrupted without clean lacerations, making clotting and vascular constriction at the site less effective and bleeding unlikely to be controlled



d.
Use of tourniquet always is accompanied by risk of losing the patient’s limb



e.
In case of possible exsanguination, tourniquet can be lifesaving and should be applied



f.
Tourniquets can be purchased commercially or fashioned from available materials



g.
To create a tourniquet





i.
Fold triangle bandage into long band about 3 inches wide




ii.
Wrap band around patient’s extremity once or twice, positioning it as distal as possible, but at least several inches proximal to the wound and more than 3 inches distal to either the elbow or knee




iii.
Tie ends together with an overhand knot




iv.
Place a 6- to 8-inch stick on the knot and tie a square knot



v.
Twist the stick only until the tourniquet is tight enough to stop bleeding




vi.
Secure stick in place with another cravat




vii.
Write the time tourniquet was applied on a piece of tape and stick it to the patient’s forehead




viii.
Also record time on patient care report




ix.
Leave tourniquet in plain view



x.
Never use wire, rope, or other thin materials to create tourniquet as these materials can concentrate the pressure in too narrow an area and cause serious tissue damage



3.
Other techniques include using an air splint or splint immobilization, or a blood pressure cuff, which act as modified pressure dressing


a.
Less effective than techniques previously described, can help reduce blood loss, especially when used in combination with a dressing


b.
Air splints provide constant pressure to entire extremity



c.
Can be difficult to use and are vulnerable to puncture



d.
Splint immobilization decreases motion at injury site, facilitating clot formation


C.
Treatment for specific soft-tissue injuries


1.
Contusions




a.
Cold therapy applied in 20-minute increments, with bandage or clothing between ice and skin



b.
RICES mnemonic





i.
Rest





ii.
Ice





iii.
Compression





iv.
Elevation




v.
Splint



2.
Open injuries



a.
Require a different approach to reduce the risk of wound contamination and infection




b.
Minor injuries can be treated in a definitive-care facility within several hours



c.
Treat any open soft-tissue injury as follows:





i.
Control bleeding





ii.
Provide wound care






a)
If superficial, irrigate with water to clean wound; if deep, leave to be cleaned at hospital



b)
For dirty/grossly contaminated wounds when definitive medical care is more than 90 minutes away, carefully expose wound and control initial active bleeding in usual fashion, then carefully wash with soap and water and gently irrigate with sterile water, saline, or, if not available, tap water






c)
Cover the wound with a dressing






d)
Secure the dressing using a bandage






e)
Splint extremity wounds; elevate the injured area above the level of the heart to reduce swelling



3.
Complex soft-tissue injuries



a.
Avulsions





i.
Control bleeding

ii.
Cleanse site

iii.
Replace flap in original position and apply sterile compression bandage to help reduce blood loss and contamination, possibly restore blood flow to avulsed tissue



b.
Amputation



i.
Control bleeding



ii.
Directly apply several pressure bandages; if not effective, apply tourniquet


iii.
Incomplete amputation




a)
Immobilize injured part with bulky compression bandage




b)
Splint above and below affected area to protect against further injury or further tissue separation




c)
Never detach partial amputation



iv.
Complete amputation



a)
Preserve amputated parts




b)
Wrap part in saline-moistened gauze and place in plastic bag




c)
Seal bag and place in container with ice—do not place directly on ice to avoid frostbite 



d)
Transport part with patient


v.
Replantation is ideally performed within 4–6 hours after injury; success has been reported up to 24 hours after injury if part is kept cool




c.
Impaled object



i.
Manually stabilize object so it cannot move and damage surrounding and underlying tissues while performing the next steps

ii.
Remove/cut clothing surrounding impaled object




iii.
Control bleeding by direct pressure


iv.
Apply bulky dressing around object


v.
If object is long or unwieldy, may be necessary to shorten object by cutting off some of the exposed portion

vi.
Keep object from being nudged or moved during transport with tape or bandages


vii.
If available, secure a plastic cup, bowl, or half of a plastic water bottle over the item after it has been stabilized


viii.
Do not manipulate or attempt to remove object unless it interferes with airway or breathing


ix.
If object has to be removed, extricate patient from impaled object as efficiently as possible, apply large dressing with direct pressure, and transport patient emergently


x.
Knife embedded in homicidal, suicidal, or combative person poses immediate danger to patient, rescuers, and bystanders—use local protocols for restraint procedures


D.
Dressing and bandaging

1.
Conventional gauze pads, multiple width soft self-adherent roller dressings, and assorted small adhesive-type dressings are sufficient to cover most wounds


2.
A universal dressing or trauma dressing is a larger, thick dressing for covering large open wounds


3.
A bandage is a piece of material used to hold a dressing or splint in place



a.
Bandaging usually refers to process of applying both a dressing and bandage



b.
Self-adhering roller bandages, rolls of gauze, triangular bandages folded into strips, or adhesive tape are used to secure dressings in place



4.
Principles of bandaging



a.
Most bandages on an extremity are wrapped entirely around the body part 




b.
Danger of restricting circulation if the bandage is too tight


c.
Leave fingers and toes exposed to perform CMS checks distal to any bandage applied



d.
Be able to insert two fingers between the patient and the bandage



e.
Do not use elastic bandages as they tend to tighten on injured part



f.
Adhesive tape can be used to secure small dressings in place




i.
Adhesive tape allergies are common, use latex-free tape if patient indicates allergy in SAMPLE

g.
General treatment for soft-tissue injuries may include providing supplemental oxygen, treating for shock, and splinting suspected musculoskeletal injuries


5.
Special types of dressings and bandages



a.
A square knot is a necessary skill for successful bandaging and splinting




b.
Pressure dressing is used to maintain direct pressure on a bleeding wound



i.
Consists of several sterile dressings secured in place by firmly applied self-adhering roller bandage or folded triangular bandage



ii.
Begin distal to injury and wrap roller bandage over dressing, moving proximally



iii.
Cravat can be applied to add more pressure



iv.
Check CMS distally after applying pressure dressing




c.
Occlusive dressings cover sucking chest wounds and open neck wounds





i.
Can be made of Vaseline® gauze, plastic cling wrap, or aluminum foil, or commercially made





ii.
Prevent air and liquids from entering or exiting the wound





iii.
Seal only three edges for chest wounds



iv.
Use sterile universal dressing moistened with sterile saline to cover abdominal wounds where organs are exposed, then secure with dry universal dressing taped to abdomen



v.
For all other puncture-type wounds, seal all four sides to prevent wound contamination




d.
Stabilizing dressing is used to secure an impaled object in place





i.
Consists of several layers of thick sterile dressing





ii.
Wrapped around the object and held in place by tape or self-adhering roller bandage



iii.
Fully stabilizing may require wrapping several layers of folded cravats around the object to form a doughnut



iv.
If stabilizing dressing not available, stabilize with several cravats and secure with a square knot



e.
Hemostatic dressings contain a topical hemostatic agent that promotes clotting




i.
Latex-free fabric mesh




ii.
When placed directly on wound, bandage sticks to surrounding tissue




iii.
Local protocols dictate use




iv.
Used in situations of bleeding that cannot be controlled by direct pressure



6.
Bandaging problem areas



a.
Bandages tend to loosen and move with joint motion in the shoulder, elbow, knee, and ankle joints


b.
Apply self-adherent roller bandage to secure sterile dressing, move diagonally in figure-eight manner above joint then back down, overlapping wrap; secure with tape or tuck in free end



c.
Conical regions like arm, forearm, thigh, and leg are best bandaged using a self-adherent roller bandage; make several turns below the dressing, then continue up, over and above the dressing, overlapping edges as you wrap; anchor under an edge or with a strip of tape


d.
On the head, either secure dressing using 2- to 3-inch self-adherent roller bandage as a compression band, or create bandana wrap using triangular bandage


e.
Hands: Immobilize the entire hand




i.
Place small sterile pads between fingers and roller gauze in palm




ii.
Wrap hand with nonelastic bandage, leaving thumb and finger tips exposed to facilitate CMS checks



iii.
Sling and swathe hand to elevate above heart level




iv.
To leave fingers relatively free so the hand can be used during rescue, for palm and dorsal hand wounds, employ modified figure-eight bandage or apply a short splint to the hand and distal forearm




f.
Fingers  




i.
If at all possible, use 1-inch roller gauze for smaller wounds and a bulky hand bandage for large finger wounds





ii.
An alternative finger bandage is the modified figure-eight hand bandage—use an overlapping circular motion with ½- or 1-inch roller gauze, which is then brought diagonally through the palm and around the wrist several turns




iii.
Do not wrap too tightly as can compromise capillary refill

Case Presentation

As a member of your area bike patrol, you are called to assist a participant in a summer bicycle race who apparently lost control on the curve of a steep gravel road. As you approach the patient, you can see that his left arm and leg are covered with blood. He is responsive and alert but in obvious pain. When you introduce yourself and ask him what happened, he says, “I ate it big time.” The patient is wearing a helmet and denies striking his head. He denies any neck or back pain. You note a deep, actively bleeding laceration over the cyclist’s left bicep and multiple abrasions on his left arm and legs. 

What should you do?

Case Update

You instruct a race official to close the site to ensure that no other cyclists crash into the scene. The patient can speak to you normally, so he has an airway and is breathing, and his heart is pumping blood. Using Standard Precautions, you apply direct pressure to the arm laceration using a sterile dressing and bandage. The deep laceration over the patient’s left bicep is no longer bleeding. A large bruise over the superior-lateral aspect of the patient’s left shoulder is tender to the touch, and multiple abrasions are apparent over the lateral aspect of the patient’s left arm and leg. Many of the abrasions contain dirt and small stones that appear to be ground into the skin and are slowly oozing blood. The cyclist also has large abrasions on the palms of both hands. He is able to rotate his left arm in all directions without an increase in pain. All extremities have normal motor and sensory function. The patient’s pulse is 88/min, and his respirations are 16/min. 

What should you do now?

Case Disposition
You apply dressings over the extremity abrasions that are contaminated with dirt and small stones and secure them in place with Kling®, removing larger contaminants with sterile forceps. Next, you bandage the patient’s hands to prevent further contamination. You then recheck the distal circulation, motor function, and sensation to ensure that the bandages are not too tight. Finally, you place an ice pack over the hematoma on the patient’s left shoulder, securing it in place with a loose Kerlix™ wrap. An ambulance arrives shortly thereafter and transfers the patient in a sitting position to a nearby definitive-care facility.

Discussion Points
How does your area deal with criminal situations (shootings, stabbings, etc.)?
Do you have local law enforcement on site at all times?

What is your area’s protocol for using hemostatic dressings? Does your area stock hemostatic dressings?
Name some of the dressings/bandages you should have available for use in either your pack or in the aid room.
Does your area utilize air splints? Is altitude an issue at your area if you use air splints?

Does your area have a protocol for returning splints from urgent care or the hospital?
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