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— Epidural Hematoma 5§ Jlgi [l #] i i

1. Background

Epidural hematoma (EDH) is a traumatic accumulation of blood between the inner table
of the skull and the stripped-off dural membrane. The inciting event often is a focused blow
to the head,such as that produced by a hammer or baseball bat. In 85-95% of patients, this
type of trauma results in an overlying fracture of the skull. Blood vessels in close proximity to
the fracture are the sources of the hemorrhage in the formation of an epidural hemato-
ma. Because the underlying brain has usually been minimally injured, prognosis is excellent if
treated aggressively. Outcome from surgical decompression and repair is related directly to

atient’s preoperative neurologic condition.
p

2. Pathophysiology

Approximately 70-80% of epidural hematomas are located in the temporoparietal region
where skull fractures cross the path of the middle meningeal artery or its dural branches(Fig-
urel. 1). Frontal and occipital epidural hematomas each constitute about 10% ,with the latter
occasionally extending above and below the tentorium. Association of hematoma and skull
fracture is less common in young children because of calvarial plasticity.

Right temporal epidural hematoma with midline shift. Patient should be taken immedi-
ately to the operating room for neurosurgery. This may require
emergent transport to a trauma center or other facility with a neu-
rosurgeon available.

EDH are usually arterial in origin but result from venous
bleeding in one third of patients. Occasionally, torn venous sinus
cause an epidural hematoma particularly in the parietal-occipital re-
gion or posterior fossa. These injuries tend to be smaller and associ-
ated with a more benign course. Usually, venous epidural hemato-
mas only form with a depressed skull fracture, which strips the dura

from the bone and,thus,creates a space for blood to accumulate. In

certain patients,especially those with delayed presentations, venous



H&E ¥ HE

epidural hematomas are treated nonsurgically.

Expanding high-volume epidural hematomas can produce a midline shift and subfalcine
herniation of the brain. Compressed cerebral tissue can impinge on the third cranial nerve,re-
sulting in ipsilateral pupillary dilation and contralateral hemiparesis or extensor motor re-
sponse.

EDH are usually stable, attaining maximum size within minutes of injury. However,
Borovich et al demonstrated progression of epidural hematoma in 9% of patients during the
first 24 hours. Rebleeding or continuous oozing presumably causes this progression. Security
epidural hematoma can occasionally run a more chronic course and is detected only days after

injury.
3. Physical Examination

* Cushing response, consisting of the following,can indicate increased intracranial pres-
sure(ICP) :

o Hypertension;Bradycardia; Bradypnea.

e Level of consciousness may be decreased, with decreased or fluctuating GCS.

» Contusion, laceration,or bony step-off may be observed in the area of injury.

e Dilated, sluggish,or fixed pupil (s),bilateral or ipsilateral to injury,suggest increased
ICP or herniation.

e Classic triad indicating transtentorial herniation consists of the following:

o Coma;Fixed and dilated pupil (s) ;Decerebrate posturing.

* Hemiplegia contralateral to injury with herniation may be observed.
4. Treatment

4.1 Prehospital Care

e Stabilize acute life-threatening conditions and initiate supportive therapy. Airway con-
trol and blood pressure support are the most important issues.

» Establish IV access,administer oxygen,and monitor.

¢ Administer IV crystalloids to maintain adequate blood pressure.

 Intubation,sedation,and neuromuscular blockade per protocol.

o There is some suggestion of increased mortality with prehospital intubation in retro-
spective reviews of trauma patients with moderate-to-severe head injury compared with pa-
tients intubated in the ED.

o Bag-valve-mask ventilation with good technique may be of more benefit to brain injured
patients than prehospital intubation.

4.2 Emergency Department Care

¢ Establish IV access,administer oxygen, monitor,and administer IV crystalloids as nec-
essary to maintain adequate blood pressure.

¢ Intubate using Rapid Sequence Induction (RSI), which generally includes premedica-

R 2 e
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tion with lidocaine,a cerebroprotective sedating agent (EG,etomidate) ,and a neuromuscular
blocking agent. Lidocaine may have limited effect in this situation,yet it carries virtually no
risk. Premedication with fentanyl may also help blunt a rise in ICP. Intubate after a basic neu-
rologic examination to facilitate oxygenation, protect the airway,and allow for hyperventila-
tion as needed.

 Elevate head of the bed 30° after the spine is cleared,or use reverse Trendelenburg po-
sition to reduce ICP and increase venous drainage.

e Administer mannitol 0. 25-1g/kg IV after consulting a neurosurgeon,if MAP is grea-
ter than 90mmHg with continued clinical signs of increased ICP. This reduces both ICP (by
osmotically reducing brain edema) and blood viscosity, which increases cerebral blood flow
and oxygen delivery. Fluids must be replaced and hypovolemia avoided.

e Hyperventilation to partial pressure of carbon dioxide (PCO,) of 30-35mmHg treats
incipient herniation or signs of increasing ICP; however, this is controversial. Be careful not to
lower PCO, too far (<<25mmHg). Perform hyperventilation if clinical signs of increased ICP
progress and are refractory to sedation, paralysis, osmotic diuretics,and if possible, cerebro-
spinal fluid(CSF) drainage. This procedure reduces ICP by hypocarbic vasoconstriction and
reduces risks of hypoperfusion and death of injured cells.

e Phenytoin reduces the incidence of early posttraumatic seizures, although it does not
affect late-onset seizures or the development of a persistent seizure disorder.

e Several treatment guidelines on various aspects of traumatic brain injury are available
from the Brain Medicine Foundation.

4.3 Medication

Use RSI when intubating to minimize rises in ICP and catecholamine release. Etomidate,
when used as RSI sedating agent, maintains blood pressure, lowers ICP and brain metabo-
lism,and has rapid onset and brief duration. Thiopental is not recommended because of its
predictable effect in lowering blood pressure, the leading cause of secondary brain inju-
ry. Mannitol osmotically reduces ICP and improves blood flow. Phenytoin provides prophy-
laxis against early posttraumatic seizure. Once the patient has received adequate fluids, pres-
sors such as norepinephrine can be used to maintain MAP> 90mmHg.

Osmotic diuretic

Osmotically reduces brain edema and ICP and reduces blood viscosity,improving cerebral
blood flow and oxygen delivery. Prior to ICP monitoring, use only for signs of herniation or
progressive neurological deterioration. Hypovolemia should be avoided by replacing fluids (u-
rine monitoring with placement of a bladder catheter is essential). Intermittent boluses may
be more effective than continuous infusion.

Mannitol (Osmitrol)

Keeps serum osmolality <320 mOsm to prevent renal failure. Maintain euvolemia with
adequate IV fluid replacement. Foley catheter is essential.

Adult



