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TRAUMATIC BRAIN INJURY (TBI) 
 

Background:   Traumatic Brain Injury (TBI) is one of the leading 
causes of trauma related disability and death in the U.S. TBIs can 
occur as either blunt, penetrating, or a combination of both depending 
upon the mechanism of injury. Although TBIs have a high morbidity 
and mortality rate, not all TBIs result in permanent neurologic damage 
and many require no further treatment other than an exam by a 
physician and several days of limited activity.  One major area of 
concern with minor TBIs is the potential for Second Impact Syndrome 
(SIS). SIS can occur when a seemingly minor TBI is exacerbated by 
subsequent impact(s) that can result in permanent major neurologic 
deficit or even death.  
 
Pathophysiology:  The human brain is divided into four major 
regions: The first is the brainstem (consisting of the midbrain, 
medulla, and pons) which controls cardiac, respiratory, and vasomotor 
control centers; as well as video and auditory impulses. The second is 
the diencephalon (including the thalamus and hypothalamus) which 
regulates body temperature, water balance, sleep-cycles, appetite, 
and sexual arousal. Third and fourth are the cerebrum and cerebellum; 
these control muscle coordination, equilibrium, posture, emotions, 
willed movements, consciousness, and memory. The average adult 
human brain weighs between 1,300-and 1,400 grams and requires a 
blood flow of 750 to 1,000 ml/min to function normally. 
 
The brain is encapsulated within the skull and essentially floats within 
the Cerebral Spinal Fluid (CSF). This encapsulation and free-floating is 
what makes the brain so susceptible to injury. If the brain suffers any 
significant edema or hemorrhage, it is left with no place to expand 
except the narrow opening that facilitates the brain stem. This 
expansion of brain tissue results in high intracranial pressure that can 
progress to herniation of the brain. Prognosis in these situations is 
poor, but aggressive treatment and rapid transport to a trauma center 
can improve patient outcomes.  Because the brain is essentially 
floating in CSF it is especially vulnerable if any significant force is 
applied to it. This can be illustrated in a deceleration injury where the 
brain impacts a stationary object, such as the windshield of car.  Upon 
striking the windshield, the skull comes to a rapid stop.  Because the 
brain is floating in CSF, it will continue moving forward and will be 
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thrust against the front of the skull. The brain may suffer additional 
injury as it essentially bounces off of the front of the skull and strikes 
the back of the skull. This phenomenon is called a “coup contrecoup” 
injury. "Coup," or French for "blow," refers to the brain injury directly 
under the point of maximum impact to the skull. "Contrecoup," or 
French for "against the blow," refers to the brain injury opposite the 
point of maximum impact. In many cases there will be no obvious 
external signs of trauma to the head; however the TBI may be severe 
because of this coup contrecoup phenomenon.  
 
Frequency:  In the U.S. the annual incidence of TBI has been 
estimated to be 180-220 cases per 100,000 population. With a 
population of almost 300 million, approximately 600,000 new TBIs 
occur per year, resulting in almost 550,000 persons hospitalized 
annually with head injuries. 
 
Mortality/Morbidity: Up to 10% of TBIs are fatal. 
 
Sex: Men have about twice as many head injuries as women. 

 

Age: The elderly are especially at risk of poor TBI outcomes because 
the aging process weakens blood vessels and connective tissues.  
 
Children are also highly susceptible to TBIs. This is partly because of 
their proportionally larger heads as compared to adults. The larger 
head size changes their center of gravity and makes the head the first 
thing to hit the ground during a fall. Pediatric patients also suffer more 
posttraumatic seizures than adults. Despite these problems, pediatric 
patients have far better neurological outcomes following TBIs.   
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History:  

 What was the mechanism of injury?  
 Were there any drugs or alcohol involved? 
 Is there other trauma? 
 Was there any previous head trauma? 
 Any seizures? 

 
Causes:  
 
There are many potential causes of TBIs, including: 

 Motor vehicle accidents 
 Assaults 
 Falls 
 Sports injuries 
 Objects falling 
 Other accidental causes 
 

 
Different types of TBIs: 
 
Concussion: No permanent damage to brain. There may be a history 
of a brief loss of consciousness or confusion and then a return to 
normal function. Amnesia of the event or just prior to the event may 
be present. Other common signs and symptoms include: Repetitive 
questioning, nausea, vomiting, dizziness, headache, and tinnitus. 
 
Contusion: Bruising of brain tissue can result in prolonged 
unconsciousness, ALOC, amnesia, combativeness, or inappropriate 
behavior; patient may appear drunk.  
 
Diffuse Axonal Injury: Generalized edema and subarachnoid 
hemorrhage can cause seizures, coma, and vomiting. Damage can be 
permanent and cause cerebral herniation syndrome.  
 
Subdural Hematoma:  Venous bleeding between the dura and the 
arachnoid can cause either immediate or delayed signs symptoms that 
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are dependant upon the location of the injury and the rate of bleeding. 
This delay can take from hours up to weeks or longer, so therefore any 
ALOC patient should be questioned for any recent head trauma. Signs 
and symptoms may include headache, ALOC, speech problems, 
unilateral weakness, and coma. At greatest risk are chronic alcoholics 
and the elderly because of their weakened cerebral blood vessels.  
 
Epidural Hematoma: Most commonly due to a tear in the middle 
meningeal artery, epidural hematomas can be much faster than 
subdural ones.  Signs and symptoms include and initial loss of 
consciousness followed by a brief lucid interval followed by increasing 
signs of ICP (headache, nausea, vomiting, ALOC). Epidural hematomas 
can rapidly progress to cerebral herniation with a poor prognosis.  
 
Intracerebral Hemorrhage: Bleeding within the brain tissue itself 
can cause life-threatening injuries that vary in presentation depending 
upon the location of the injury. Common signs and symptoms include 
ALOC and those similar to a cerebral vascular accident. 
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HEAD TRAUMA 
 

Assessment: 
 ABC’s 
 Rapid trauma survey: 

o Head 
o Neck 
o Chest 
o Abdomen 
o Pelvis 
o Extremities 

 Past medical history 
 Medication allergies 
 Current medications 
 Focused secondary exam to include: 

 Pupils (equality, response, size) 
 CSF or blood present in ears/nose/mouth  
 Battle sign or raccoon eyes 
 GCS/LOC 
 Blood sugar (use second monitor if results are inconsistent with 

presentation)  
 Vital signs: 

 ECG rhythm (note ST changes/ectopy) 
 Pulse oximetry 
 Breath sounds (4 point, preferably on bare skin) 
 Pulse  
 Respirations 
 Blood pressure (auscultated) 
 Skin signs 
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 Associated symptoms: 
 Nausea/vomiting or other GI symptoms 
 Syncope/ALOC 
 Dizziness 
 Vision problems 
 Headache 
 Seizures 
 

*Signs of herniation or impending herniation: 
 Coma 
 Dilation of pupil on opposite side of injury 
 Decerebrate posturing 
 Hypertension 
 Bradycardia 
 Hypoxia 
 

Treatment: 
 Prevention is the key. Helmets, seat belts, and common sense are 

far more effective than any post traumatic treatment.  

 Support ABCs 

 *Do not hyper-oxygenate patient unless herniation is suspected  

 Full spinal precautions  

 Rapid transport to appropriate facility. Target on-scene times 
should be less than ten (10) minutes. For those patients requiring 
potential neurosurgical intervention (i.e., Unresponsive, seizing, 
signs of herniation, etc.) If ground transport to trauma center is 
greater than 30 minutes consider air ambulance transport  

 For patients requiring intubation: Remember to pre-treat with 
lidocaine (and atropine for pediatrics <5 yrs). Waiting 2 minutes 
after lidocaine administration to intubate might seem like an 
eternity, but in not doing so you could be increasing the patients 
ICP to an irreversible level. “Do no harm!”  

 For major trauma victims, establish 2 large-bore IVs. Treat any 
hypotension with aggressive IV fluid therapy 

 Rule-out other causes of ALOC (i.e., hypoglycemia, narcotic OD), 
however treat hypoglycemia very conservatively as dextrose can 
increase ICP  
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 Don’t get tunnel vision on the patient’s head injury; assess for 
other injuries and keep in mind that hypovolemic shock will kill a 
person much faster than most TBIs will 

 County protocols should be followed. Specific time frames for 
treatment regimens are as follows (whenever possible):  

 
 
  Specific Therapy     Time Frame 

  Spinal precautions/ABCs Immediately 

  Supplemental oxygen  1-2 minutes 

  Pre-intubation Medication 2 minutes prior to ETT 

  Transport to appropriate facility <10 minutes  

  Intravenous access preferred during 
transport (unless 
needed for pre-
intubation meds) 

    

 
 


	 ABC’s

