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Head Trauma

It is any injury to scalp, skull or brain

· Brain injury is the primary cause of death in 40% to50% of trauma patients. 

· The incidence of injury peaks during evenings, nights and weekends. 
Common causes of traumatic brain injury are the following:

· Motor vehicle crashes (the most common cause among adults)
· Falls (most common in geriatric and pediatric)
· Assaults and interpersonal violence

· Sports and recreational activities
Physical assessment to head injury patient

· Neurologic evaluation as soon as possible
· Re-evaluation should be performed frequently
A- Glasgow Coma Scale (GCS)
Allows caregivers to perform a brief examination of level of consciousness in a precise, consistent manner and rapidly identifies patient improvement or deterioration.

	Category
	Adult\Child
	
	Score

	Eye opening
	-spontaneous
-to speech

-to pain-

-No eye opening
	
	4
3

2

1

	Verbal response
	-oriented
-confused

-Inappropriate words

-Incomprehensible sounds

-No verbal response
	
	5
4

3

2

1

	Motor response
	-Obeys simple commands
-Localizes noxious stimuli
-Withdraws to pain

-Abnormal flexion

-Abnormal extension

-No response


	
	6
5

4

3

2

1



	Total score ranges from 3 to 15


-Do not score eye opening if the patient cannot realistically open the eyes because of bandages or lid edema.
-Do not score verbal response if the patient is dysphasic, has interfering oral injuries, or is tracheally intubated.
-Do not score motor response if the patient is chemically paralyzed.
GCS=13-15   (Mild head injury)

GCS=9-12     (Moderate head injury)

GCS=3-8       (Severe head injury)

B- The Cranial nerves
C-Pupillary Responses

Test pupillary reflexes using a bright, focused light
       D-Reflexes 
    Abnormal flexion indicates a lesion above the midbrain. 
            Abnormal extension indicates brainstem herniation.
DIAGNOSTIC EXAMINATION TECHNIQUES USED IN HEAD INJURY 
Plain Radiography                               
Magnetic Resonance Imaging  
Angiography 

Computerized Axial Tomography  
Intracranial Pressure Monitoring  
MANAGEMENT OF PATIENTS WITH SEVERE TRAUMATIC 
BRAIN INJURIES 
Severe head injury is defined as a GCS score of 8 or less after resuscitation
The interventions are as follows 
Airway 
• Orally intubate patients with a GCS less than or equal to 8. 
• Insert an oral gastric tube to decompress the stomach. (Avoid nasogastric tubes)
Breathing 
• Maintain Pa02 greater than 100 mm Hg and oxygen saturation greater than 95%. 
• Maintain eucapnia (PaCO2 of 35 to 38 mm Hg). 
• Avoid hyperventilation unless signs of herniation are present. 
• Initiate end-tidal carbon dioxide monitoring (N= 5-6%) 
• Consider neuromuscular blockade for patients who are difficult to ventilate. 

Circulation 
• Establish normovolemia. Keep mean arterial pressure 70 to 90 mm Hg. 
• Maintain cerebral perfusion pressure greater than 70 mm Hg (an ICP catheter is required to monitor cerebral perfusion pressure). (Normal CPP = 60-80 mm Hg)
 • Restore volume as needed with isotonic fluids and blood products. 
• Insert an indwelling urinary catheter. Maintain an hourly urine output of 0.5 to 1 mL/kg. 
• Keep serum osmolality less than 320 mOsm. 

Disability 
-. Perform and document serial neurologic examinations. 

Facilitate Diagnosis and Neurosurgical Consultation 
• Rapidly obtain appropriate diagnostic studies (e.g., CT scan). 
• Monitor ICP in all patients with a GCS score of 8 or lower 
• Facilitate surgical intervention 
• Admit to a neurologic critical care unit or transfer to an appropriate facility
Reduce Intracranial Pressure   
• Provide sedation and analgesia 
• Infuse mannitol (an osmotic diuretic) 0. 25 to 1 g/kg in intermittent boluses.
• Maintain the head in a neutral, midline (chin and umbilicus aligned) position.
• Keep the patient’s head elevated 30 degrees, unless contraindicated by a spinal injury. 
(Most patients will benefit from this position, but some do better when the head 
rests flat) 
• Minimize external stimulation 
• Consider administration of lidocaine and sedation before suctioning 
• Consider neuromuscular blockade for increased ICP unresponsive to treatment 
• Consider ventriculostomy placement for CSF drainage. 
• Consider surgical decompression (hematoma evacuation, lobectomy, and craniectomy) for increased ICP unresponsive to medical management. 
· 
General Care 
• Assess for and manage other injuries.                                                                           • Immobilize the spine and obtain cervical spine films. 
• Perform toxicologic or alcohol screening as indicated. 
• Regulate temperature to maintain normothermia. 
• Treat seizures. Consider seizure prophylaxis for the first week after injury. 
Do not use IV dextrose infusions (to prevent cerebral edema)                                                                    Do not give dextrose 50% except in the presence of documented  hypoglycemia.                                                                                                                          Do not give steroids.                                                                                                         Consider organ donation in patients with a GCS of less than or equal to 4 who unresponsive to treatment.
SPECIFIC HEAD INJURY CONDITIONS
Scalp Wound
-Scalp wounds, caused by blunt or penetrating trauma, are the most frequently              seen head injuries.
- Because of its generous vascular supply, the scalp will bleed profusely when skin integrity is breached. 

Signs and symptoms                                                                                                 • Direct observation of the wound 
• Bleeding (may be profuse) 

Diagnosis                                                                                                                  • Clinical observation of the wound 

Therapeutic interventions                                                                                               • Apply direct or peripheral pressure to stop the bleeding. Clips or clamps may be used to control major blood loss. 
• Palpate the underlying skull for fractures. Do not apply direct pressure over a depressed fracture. 
• Immobilize and evaluate the cervical spine. 
• Manage hypovolemia. (Small children, in particular, are prone to significant volume loss from large scalp wounds.) 
• Cleanse the wound. 
• Debride devitalized tissue. 
• Sutures, staples, hair ties, or wound glue may be used to close the scalp. 
• Keep wound margins moist with an antibiotic ointment to promote healing. 
• Apply a sterile dressing or leave the wound open to air. 
• Systemic antibiotics are indicated for contaminated wounds such as bites. 
• Ensure appropriate tetanus prophylaxis. 
• Provide aftercare instructions for wound management and head trauma. 

Skull Fractures
-Examine the patient’s head for bumps, depressions, bruises, lacerations or other defects.
- The presence of a skull fracture does not necessarily indicate that intracranial injury has occurred.
         Skull fractures commonly are classified by type and location’: 

         Type             • Simple (linear)     • Depressed 

         Location         • Cranial vault          • Basilar 

Simple (linear, no displaced) skull fractures 
A simple skull fracture is a linear crack in the surface of the skull; the bone is not displaced, and the fracture itself does not require any special care.
 Therapeutic intervention involves observation of the patient for potential intracranial injuries.
 If there are no other obvious findings and a good support system (family or friends) is available, the patient may be discharged home with careful head trauma aftercare instructions.

Depressed skull fractures . 
A depressed skull fracture involves depression of a segment of the cranium. If the fragment is depressed below the table of the adjacent bone by more than 5 mm, surgical elevation must be performed to identify underlying brain contusions and reduce the incidence of intracranial infection. 
If the depression overlies one of the sinuses (sagittal or lateral), there may be profuse bleeding.
 Because of their softer skulls, young children are more prone to depressed skull fractures than are adults. 

Signs and symptoms 
• Observation and palpation of the deformity 
• Bleeding (either external blood loss or hematoma formation) 
• Altered level of consciousness 

Diagnosis 
• Observation and palpation of the deformity 
• CT scan 

Therapeutic interventions 
• Provide airway management with cervical spine protection as needed. 
• Control external bleeding. 
• Place sterile dressings over open wounds. 
• Repair lacerations. 
• Consider administration of systemic antibiotics. 
• Ensure tetanus prophylaxis if an open wound is present. 

• Facilitate surgical intervention to do the following: 
• Elevate the depressed segment. 
• Remove embedded fragments. 
• Debride necrotic brain tissue. 
• Evacuate hematomas. 

Basilar skull fractures 
-A basilar skull fracture describes a fracture location, not a type.
- Most basilar fractures are linear. Fractures may occur in any of the three fossae of the skull base: anterior, middle, or posterior. 
Signs and symptoms
 General signs and symptoms:
  • Headache                 • Nausea and vomiting              • Anterior fossa fracture 

Anterior fossa fracture 
• Periorbital ecchymosis (raccoon eyes): Bilateral periorbital ecchymosis occurs as a result of blood seeping through the fracture and pooling in the soft tissues around the eyes. This finding may appear several hours after injury. 
• Rhinorrhea: Leaking of CSF into the nasal passages

Middle Fossa Fracture 
• Battle sign: Ecchymosis formation behind the ear in the mastoid region; usually becomes obvious 12 to 24 hours after injury.
• Hemotympanum: Blood behind the eardrum caused by a fracture near the tympanic membrane
• Otorrhea: CSF leakage from the ear canal caused by a crack in the petrous portion of the temporal bone, with an associated meningeal tear. If the tympanic membrane is intact, CSF will exit via the eustachian tube (instead of through the ear canal), and the patient may complain of a salty taste in the mouth.

Posterior Fossa Fracture 
• The posterior fossa is formed of thick, smooth bone that rarely is fractured. However, because of the proximity of the brainstem, even a small amount of bleeding into this fossa can put fatal pressure on the brainstem. 
• MRI may provide better visualization of the posterior fossa than CT scan
Therapeutic interventions 
• Immobilize and evaluate the cervical spine. 
• Do not attempt to plug CSF leaks; allow them to drain freely. 
• Do not put gastric or tracheal tubes through the nose; use the oral route. 
• Perform baseline and serial neurologic examinations. 
• Quickly obtain a CT scan of the head to identify intracranial injury. 
• Consider prophylactic antibiotic administration if a CSF leak is present                              • Provide tetanus prophylaxis. 
• Admit the patient for observation
Cerebrospinal Fluid Testing

To check for the presence of CSF in blood draining from the nose or ear perform the halo test

1- Place a drop of the bloody fluid on a paper towel.

2- If the substance contains CSFand blood, two distinct rings will form. Blood will pool in the center with a halo of CSF around it.

3- If only blood is present, no such halo will form.

4- This is also known as the "target" or "ring" sign.


End of the first section

[image: image1.png]



PAGE  
2

