Traumatic head injuries

Protection of the brain:
· Hair and scalp protect the skull
· Skull: bony vault encasing the brain
· Meninges: 3 layers of tissues surrounding the brain
· Dura mater: 
· Arachnoid mater:
· Pia mater: 
· Between the arachnoid and the pia mater is the sub arachnoid space: Space filled with cerebral spinal fluid.

Traumatic brain injury
An alternation in brain functions caused by an external force
About 75% of TBI’s are concussions (the majority of concussions resolve in 7 to 10 days)
· Range from mild to severe
· Direct vs indirect

Types of traumatic brain injuries (TBI)
· Closed: concussion, hemorrhage (epidural or subdural)
· Penetrating: Laceration, fracture

Skull fractures (direct blow)
Signs and symptoms:
· Headache
· Deformity
· Swelling 
· External bleeding
· Raccoon eyes (cernes)
· Concussions symptoms 

Scalp laceration (direct blow)
The scalp allows the skull to withstand 10x the normal force before fracture
5 layers: 
· Skin
· Connective tissue
· Apeneurosis
· Loose areolar tissue
· Periosteum 

Concussions:  1- Low-velocity injuries that cause brain shaking
                             2- Complexe pathophysiological process affecting the brain, induced by a     
                                  mechanical force


Causes
1. Direct blow to the head neck, face or else ware in the body with an impulsive force transmitted to the head
Results
1. Rapid onset of short-lived impairment of neurologic function that resolve spontaneously
2. Neuropathology changes but the acute symptoms largely reflect a functional disturbance rather then a structural injury
3. Graded set of clinical symptoms that may or not involve loss on consciousness 


Signs and symptoms 
· Clinical symptoms (use yes/no questions): 
· Somatic (physical): headache, dizziness, nausea, pressure in the head
· Cognitive (brain): being confused, like in a fog
· Emotional: anxious, sadness, irritability
· Physical signs
· Cognitive impairment
· Neurobehavioral features
· Sleep disturbance

Epidural Hematoma (meningeal artery can be lacerated)
· Life-threatening bleed
· Secondary complication of traumatic brain injury
· Typically caused by laceration to meningeal artery
· Increase intracranial pressure
· Fast onset
· Similar signs and symptoms as a concussion
· S/S start from 2-30 min (lucid period)
· Rapid decline in level of consciousness (LOC)

Subdural hematoma
· Laceration of vein under the dura
· Caused by separation of brain and meninges through a mechanical force 
· Usually present within 24h

Intracerebral hemorrhage (RARE)
· Bleeding of vessels inside the brain or brainstem 

Intracranial pressure symptoms
· Increase in pressure feeling on the skull
· Decreasing BP
· Decrease in HR
· Cheyne-strokes ventilation patterns: slow, shallow –> deeper, rapid -> returns to slow
· Decortification: Flexion of upper extremities and extension of lower extremities 
· Decerebration (WORST): All extremities in extensions (arching in the spine)

Olfactory   Optic      Oculomotor   Trochlear   Trigeminal  adbucens   Facials  

Oh Oh Oh To Touch And Feel Val’s Green Vest And Hat

Vestibulocochlear       Glossopharyngeal        vagus         Spinal accessory      hypoglossal



[bookmark: _GoBack]Wounds and soft tissue

Skin
Largest organ in the body, its thickness depends on the part of the body. The thickness is greater in the palms, soles, and scalp and in the fingers in toes

· Epidermis: the outer layer, tough and waterproof 
· Dermis: Inner layer contains sweat glands, follicles and oil gland. Contains blood vessels and veins 
· Hypodermis (subcutaneous): The deepest layer, contains subcutaneous fat and fascia

Purpose of the skin:
· Container of the body
· Protect body from foreign substances
· Barrier to water, coming in
· Barrier to solar radiation
· Sensory and temperature regulation

A break in the skin causes a decrease in body temperature
If bacteria are let into the body it causes infection
In case of a cut there will be a decrease in our body fluid level 

Circulation: hemorrhage control
· Comes right after the ABC’s
· If the primary survey reveals that the person is conscious then control hemorrhage priotarely
· EARLY recognition is key, find major bleed and evaluate

Direct pressure is the best way to control a bleed
Significant blood loss through: scalp, subclavian, brachial, radial, ulnar, carotid, femoral, popliteal 

Facts:
· Average blood level is 4-5 liters
· Approximately 8% of body weight
· Serious result after 1L loss:
· 15% loss = moderate shock
· 30% loss = severe or fatal shock

Hemostasis 
· Bodies ability to stop bleeding with minor injury
· 3 events:
· Blood vessel spasm
· Formation of plate
· Blood clothing
· Process takes about 6-10 minutes

Bleeding management 
· Protect yourself
· Direct pressure
· Tourniquet is the last result for uncontrolled arterial bleeding (apply above bleeding)
· Oxygen

Closed wounds
· No break in the skin
· Contusions: caused by direct blow, ecchymosis, local swelling, and pain with movement
· Causes dermal cell and soft tissue damage

· Ecchymosis: damage to peripheral blood vessels causing discoloration
· Hematoma: Collection of fluid within the fascial area (muscles), with deformity and ecchymosis 
· Effusion: Fluid in a body cavity (joint space)
· Edema: Fluid in interstitial space, general swelling (outside a joint)

Open wounds
· Break in the surface of the skin or mucous membrane
· Potential for contamination (Infection)

Classification of open wounds
· Abrasion: Turf burns
· Wound of the superficial layer of the skin
· Caused by friction, when body parts rubs or scrapes across a rough surface
· Does not penetrate the skin
Care: Rinse and clean with running water, remove foreign bodies. Apply topical antibiotic. Cover the wound with sterile non-adhesive dressing. Do not pick up crust

· Laceration: 
· Jagged cut
· Caused by object or blunt force
· Depth can very: skin to subcutaneous tissue
· May result in severe bleeding
· Incisions = smooth cut
Care: Control bleeding, direct pressure with dry sterile gauze. Evaluate nerve and vascular supply. Clean with saline solution (water). Steri stripes or stiches.

· Avulsion: 
· Injury that separate various layers of soft tissue (detaches or as a flap). 
· Often significant bleeding. 
· Circulation of the skin on the flap maybe compromised.
Care: Stop the bleeding, clean the surface and the skin flap. Replace the avulsed flap of skin. Use steri stripes and then cover 

· Puncture/ penetrating wound 
· Result from sharp object, pointed object
· Maybe very little external bleeding (Damage to deep structures)
Care: DO NOT REMOVE THE OBJECT (Should only occurs at the hospital). Stabilize the object and control external bleeding

Bandaging methods
· Do not leave loose ends
· Not too tight
· Do not bandage loosely
· Live fingers and toes exposed



Nose bleeding
· Ensure ABC’s are fine
· Head slightly forward while pinching the nostrils for 10-15 mins
· Avoid rubbing, blowing and picking nose
· If unconscious place in recovery position

Traumatic amputation
· Save amputated part in sterile moist gauze in a plastic bag
· Place the bag in an other bag of ice
· Do not freeze

Human bite
· Human mouth contains a lot of viruses
· If it penetrates the skin it should be considered serious
· Apply dry sterile dressing

Blisters
· A form of burn caused by repeated friction with result of fluid accumulation
· DO NOT PUNCTURE THE BLISTER
· Closed blisters treatment (not punctured): 
1. Clean with saline solution
2. Place a donut pad around
3. Secure donut pad
4. Do not create a space between shoe and feet for friction

· Closed blister (punctured):
1. Clean with saline solution
2. Sterilize needle
3. Press out he fluid, do not rip skin off
4. Re-clean
5. Pressure pad
6. De not remove skin

· Open blister:
1. Clean with saline solution
2. Only remove skin after a new layer is created
3. Cover with sterile gauze

Burns
5 factors to determine the severity:

1. Depth 
· Superficial (1st degree burn):
· Involve only the top layer on the skin
· Skin turns red with no blisters
· Burn site is painful
· Ex:  sun burn 




· Partial thickness (2nd degree burn): 
· Involve the epidermis and a part of the dermis
· Do not destroy the entire thickness of skin
· Skin is moist, mottled
· Blisters are common
· Swelling and increase chance of infection
· Intense pain

· Full thickness (3rd degree burn):
· Extend through all the layers of skin
· Involve subcutaneous layers, muscles, bone and organs
· Area is dry, leathery 
· Won’t feel pain because the nerve end has been friend so only feel pain around the burn 
· Skin graft is required

2. Extent
· Palmer method: Palm = 1% of all body surface
· Rule of nine: Divide body in sections (Leg 18%, arm 9%, anterior 18%, posterior 18%, head 9%)

3. Critical areas: Throat, eyes, nose, skull, hands
4. Pre-existent medical conditions: 
5. If under 5 years or older then 55 years: urgent treatment 

Treatment of burns 
· Remove source of heat
· Remove clothing so the heat can leave the body
· Leave clothe stuck to the body
· ABC’s and treat for shock
· Cool the area with running water (no iced water or ice) keep flushing for several minutes
· Do not put lotion for 24-48h to let the heat leave

Burn risks
· Increase fluid and heat loss
· Increase chance of hypothermia
· Increase chance of shock
· Increase chance in airway problems

Do not apply petroleum based products cause they trap the heat and increase the risk on infection 







Traumatic head injuries
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