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INDICATIONS

e Head trauma

WARNINGS

e None

NOTES

1. Significant trauma to the head can result in different injuries including skull fracture; epidural or subdural
hematoma (appendix A); subarachnoid or intraventricular hemorrhage; cerebral contusion or hematoma; or
diffuse axonal injury (DAI). Any combination of injuries can occur.

2. Traumatic brain injury (TBI) is defined as an alteration in brain function, or other evidence of brain injury, caused
by an external force to the head. TBI is a major source of death and disability for victims of trauma.

a. Primary injury occurs at the time of the actual trauma. Common mechanisms include direct impact, rapid
deceleration, penetrating injury, and blast waves. Shearing of neurons (diffuse axonal injury) often
accompanies these.

b. Secondary injury is due to a number of processes within cells that begins at the time of injury and may last for
days. It can be exacerbated by hypoxemia and hypotension, often resulting from injury to other systems. The
focus of prehospital care is to prevent or minimize these secondary insults.

3. TBI has traditionally been classified using the prevailing Glasgow Coma Scale (GCS). A score of 8 or less is called
severe TBI, while a score of 9 to 12 is referred to as moderate TBI. Historically, a score of 13 to 15 has been
considered indicative of mild TBl. However, approximately one-third of three patients with a GCS of 13 will have
an intracranial injury, so these patients should be monitored carefully.

4. Prevention of hypotension is best accomplished by adequate fluid resuscitation, while avoiding the administration
of excessive volumes that can result in the lethal triad of dilutional coagulopathy and hypothermia.

NOTE: Some evidence suggests that with isolated TBI resuscitation with an isotonic solution (i.e. 0.9% saline) may
be superior to treatment with a hypotonic one (i.e. Ringer’s lactate), as it may lessen the development or
progression cerebral edema.

5. Tranexamic acid (TXA) within three hours of injury should be considered for patients with a GCS of 12 or less. The
benefit is uncertain for severe TBI (GCS less than 9), but there is likely little harm.

6. Ifthe time to the next level of care is significantly delayed, paramedics with the advanced work scope may consider
the prophylactic administration of levetiracetam in patients a severe TBI (penetrating head wound, depressed skull
fracture, or a GCS less than 11).

However, the evidence supporting the benefit of in TBI is conflicting. The optimal timing of administration is
unclear, early administration may not change long-term outcomes, and some agents may inhibit neurological
recovery.

7. Elevated intracranial pressure (ICP) occurs due to the mass effect of blood or edema accumulating within the rigid
skull. Symptoms suggesting raised ICP include a decrease in level of consciousness (LOC), headache or vomiting in
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the awake patient, and the triad of bradycardia, hypertension and irregular respirations. For the purposes of this
protocol, paramedics should assume the presence of raised ICP after head trauma if the GCS remains at 13 or less.

8. While spinal motion restriction (SMR) may be indicated, rigid cervical collars can potentially cause increased
intracranial pressure (FO4)

Cerebral herniation is a neurosurgical emergency, that is heralded by a worsening LOC, pupillary asymmetry and
eye deviation, and contralateral weakness, paralysis or abnormal motor posturing (appendix B). Temporizing
measures include therapeutic hyperventilation and the administration of hypertonic saline to shrink brain volume.

9. Always consider the possibility of associated cervical spine injuries and provide spinal motion restriction as
appropriate. Rigid cervical collars may impede venous drainage of the brain and may exacerbate raised ICP.

10. Endotracheal intubation (ETI) is recommended in patients with a GCS less than 9, an inability to protect their
airway, or persisting hypoxemia despite maximal oxygen supplementation. However, the benefit of prehospital ETI
is uncertain, with studies showing conflicting results, or even harm from hypoxemia / hypercapnia during and
hypotension following intubation. The use of a supraglottic device, such as the iGel airway may be lifesaving when
ETl is indicated but not available.

LINKS

e AQ1 - Standard Clinical Approach
e FO01 - Major Trauma

e F04 - Spinal Motion Restriction

e MO07.1 - Midazolam

e MOS8 - Levetiracetam

e M12 - Hypertonic Saline

e M28 - Tranexamic Acid

APPROVED BY

EMS Medical Director EMS Associate Medical Director

VERSION CHANGES (refer to X06 for change tracking)

e Hyperventilation for signs of cerebral herniation changed to “targeted ventilation”
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APPENDIX B: CEREBRAL (UNCAL) HERNIATION

The skull is a rigid structure so that any increase in
intracranial volume, such as with blood or edema, will
create a mass effect and cause a dramatic rise in ICP.

The mass effect of the right-sided subdural hematoma will
displace the lower pole of the temporal lobe (uncus)
through the semi-rigid membrane (tentorium), and
compress brainstem structures. Initially, the raised ICP
reduces overall blood flow, requiring a higher cerebral
perfusion pressure. Hence, hypotension can profoundly
worsen the outcome with head injuries.

Later, the herniating uncus compresses various structures

at the level of the brainstem, including:

o The wakefulness centers leading to a decrease in LOC.

e The right third cranial nerve resulting in a fixed and
dilated pupil, and an eyeball that deviates to the right.

e The motor pathways to the left side of the body
causing weakness, paralysis or abnormal posturing on
the side opposite the subdural.

Other herniation syndromes exist depending on the type of
injury and part of the brain affected.
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