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Ch. 12
Injuries to Muscles 

and Bones

Injuries to Muscles and Bones

Review of the Musculoskeletal System

Injuries to Bones and Joints

Injuries to the Spine

Injuries to the Brain and Skull

Injuries to Muscles and Bones

The Musculoskeletal System

The Skeletal System

Gives the Body Shape

Protects Vital Internal 
Organs

Functions Continued- pp. 374-76

• Bones provide place for attachment of muscles by 
ligaments (form joints)

• Tendons attach ligaments to bones
• Skull protects brain
• Rib cage protects heart/lungs
• Lower ribs protect much of liver & spleen
• Spinal vertabrae protect spinal cord
• Some bones (femur, pelvis) assist w/blood cell 

production

Main Parts- Fig. 12.2

• Axial Skeleton – all bones forming upright 
axis of body-skull, backbone, sternum, ribs

• Appendicular skeleton – all bones forming 
upper/lower extremities (clavicles, scapulae, 
bones of arms, wrists, hands, pelvis, legs, 
ankles, feet)

Upper Extremity – Fig. 12.3, table 
12.1

• Shoulder girdle-upper extremities attached 
to shoulder girdle, formed largely by 
scapula and clavicle

• Arm: 1 bone-humerus
• Forearm: 2, radius & ulna

• Hand: 26, including wrist & fingers

Lower Extremity (Fig. 12.4, Table 
12-2)

• Pelvis-bony ring formed by sacrum & 2 pelvic 
bones

• Hip joint-lower extrem. Attached to pelvis
• Upper leg-1 bone-femur. Longest, heaviest, 

strongest bone in body. Femur Fx’s serious
• Lower leg-2 bones, tibia (front), fibula (back)
• Foot: 26 bones
• Patella-1 bone. Dislocates laterally 

The Skull
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Divisions 
of the Spine

The Skeleton Types of Joints (immovable)

Types of Joints (slightly movable) Types of Joints (freely movable)

The Muscular System

Gives the Body Shape

Protects Vital Internal 
Organs

Provides for movement

Skeletal

Cardiac

Smooth

Types of Muscle

Injuries to Muscles and Bones

Injuries to Bones and Joints

Types of Force
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PSD’s

• Painful, Swollen, Deformed
• Fx’s occur anytime bone is broken, chipped, 

cracked or splintered
• Dislocation: pushing or pulling of a bone end 

partially or completely from a joint
• Sprain: partially torn ligament, usually result of 

twisting force
• Strain: overstretching or tearing of muscle
• Angulated Fx: causes bone or joint to take 

unnatural shape

Closed vs. Open

Signs and Symptoms

Deformity or angulation
Pain and Tenderness
Grating
Swelling
Bruising (discoloration)
Exposed bone ends
Joint locked into position

Open Fracture

More S&S

• Numbness or tingling sensation

• Loss of distal pulse
• Slow capillary refill

• Sound of breaking

• Did you hear a “SNAP, CRACKLE OR 
POP”

Angulated Fracture

Closed Fracture

������

Emergency Medical Care

“After life threats have been 
controlled, allow patient to 

remain in a position of comfort.”

����
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Manual Stabilization
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Manual Stabilization (continued)

Emergency Medical Care

Support above and below an 
injury.
Cover open wounds with a sterile 
dressing.

When in doubt, manually 
stabilize the injury.

Why Splint?

• Reduce pain

• Reduce further poss injuries to soft tissues
• Reduce/control bleeding

• Relieve pressure against vessels

• Prevent closed injuries from becoming open

ICE!!!

• Reduces the following:
– Pain (releases endorphins to numb site)
– Bleeding
– Swelling
– Discoloration

– Be sure to use ice in every case possible
– Be wary that chemical ice packs don’t get as cold and 

burn out in 20 minutes
– Be wary that ice bags can freeze & damage the skin-

always put a barrier between ice & skin

Types of Splints

• Soft (blankets, pillows, clothing…)

• Rigid (wooden, cardboard, newspaper, etc.)
• Anatomic: securing arm to torso, leg to leg

• Additional types:
– Air, vacuum, “wire ladder”-SAM’s, MAST, 

traction

Rules for Splinting

• Reassure, EXPLAIN WHAT UR DOING!

• Splint A moving pt unless enviro threat
• Expose injury site

• Dress open wounds

• Check MSP A & P splinting
• Have all materials ready, pad for comfort

Rules for Splinting-Scan 12-13

• Attempt to realign angulated limb or 
reposition to regain a pulse (EMT only)

• Apply gentle traction, secure splint firmly

• Immobilize adjacent joints (above/below)

• Leave fingertips/toes exposed
• Elevate extremity if no SCI

• Tx for shock

More Rules for Splinting

• DO NOT APPLY TRACTION IF JOINT INJURED!!
• DO NOT straighten open angulations
• DO NOT attempt to straighten angulations/ dislocations of 

wrist/shoulder/pelvis/hip/ thigh/wrist/hand/foot/ or joint 
immed’y above/below injury site

• Straighten closed angulated fx’s of elbow, knee, & ankle if 
no distal pulse, w/o traction. (EMT only)

• Make only 1 attempt to straighten angulation. Stop if 
resistance or c/o pain

Upper Extremity Splints p. 395-402, 
fig. 12.16-26

• Sling & Swathe for following:
– Shoulder dislocation (“knocked down”) (12.16)
– Humerus + soft or rigid splint, w/wrist sling (12.17-19)
– Elbow (may need modification if straight) + S/R (bent-

SAM.  Straight-body splint) (12.20- 22)
– Forearm + rigid splint (Fig. 12.23, 12.24, 12.25)
– Wrist + rigid splint
– Scapula
– Fingers (“Buddy tape”, or tongue depressor) 12.26



5

Lower Extremity Splints (pp. 402-
410)

• Pelvic Girdle: (LSB, scoop, long bd splints, 
blanket roll b/t legs). Shock Tx!!! 12.27

• Hip Dislocation: (12.28-29)
• Femur: Rigid splint (Pit to ankle+b/t legs) Scan 

12-8
• Knee:Fx or disloc?? Rigid / sandwich. Blanket 

roll if straight
• Tibia-Fibula:Rigid splint under leg or blanket roll 

w/ LSB.  12-7/8 
• Ankle & Foot:Soft (pillow) w/cravats. Elevate

Injuries to Muscles and Bones

Injuries to the Spine

Mechanism of Injury

Motor vehicle crashes
Pedestrian - vehicle collisions
Falls
Blunt and Penetrating trauma
Diving accidents
Hangings
Unresponsive trauma patients

Signs and Symptoms

Tenderness in area of injury.
Pain associated with movement.
Numbness, weakness, or tingling 
in the extremities.
Loss of bladder/bowel control.
Respiratory impairment.
Loss of sensation or paralysis.

Signs and Symptoms

“Ability of the patient to walk, 
move extremities or feel 

sensation; lack of pain to spinal 
column DOES NOT rule out the 
possibility of spinal column or 

cord damage.”

Responsive Patients

Mechanism of Injury?

Does your neck or back hurt?

Where does it hurt?

Manual Stabilization Hand Movement Foot Movement
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Touch finger. Touch toe.

Unresponsive Patients

Maintain airway and breathing.

Stabilize head and neck manually 
in position found.

In-line Stabilization with Jaw Thrust Pinch hand. Pinch foot.

Emergency Medical Care

Body Substance Isolation (B.S.I.)

Maintain Manual Stabilization

Perform Initial Assessment

Pulse, Motor, Sensation

Feel for Pulse.

Injuries to Muscles and Bones

Injuries to the Brain and Skull
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Signs and Symptoms of Skull Fracture Open Head Injury Closed Head Injuries

Emergency Medical Care

Body Substance Isolation (B.S.I.)

Maintain Manual Stabilization

Perform Initial Assessment

Emergency Medical Care

Closely monitor mental status for 
deterioration.
Be prepared for changes in 
patient condition.
Control bleeding.


