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Traumatic Brain Injury
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�Algorithmic Approach

	A.	 In a patient who has sustained significant 
trauma, especially if there is high suspicion 
for a head injury based on the mechanism of 
injury, advanced trauma life support (ATLS) 
protocol should be followed [1].

	B.	 After calculating the Glasgow Coma Score 
(GCS), traumatic brain injury (TBI) can be 
classified into mild, moderate, and severe. 
Patients with mild TBI have a GCS of 13–15 
upon arrival to the emergency department, 
those with moderate TBI have a GCS of 9–12, 
and those with severe TBI have a GCS of 8 or 
less [2].

	C.	 In a patient with a GCS of 13–15, a complete 
neurological and mental status exam should 
be performed. If there is any report of loss of 
consciousness or amnesia reported, a com-
puted tomography (CT) scan should be 
obtained to rule out a more significant brain 
injury. It is common for patients with moder-
ate or severe TBI to present with a lucid inter-
val, as seen with epidural hematoma, and 
subsequently decompensate rapidly [1].

	D.	 If the CT scan is negative for further injury, 
the patient with a normal neuro exam who has 
been observed for 4–6 h and without further 
concerns for neurologic injury can be dis-
charged with instructions on symptoms which 
would prompt a return visit. If there are con-
cerns for the patient despite a normal exam, 
12–24 h of continued observation prior to dis-
charge is appropriate [1].

	E.	 A patient with a GCS of 9–12 on presentation 
to the emergency department has a moderate 
TBI.  These patients should also undergo a 
complete neurological and mental status 
exam along with a CT scan. These patients 
warrant admission to an intensive care unit 
for frequent neurological and mental status 
exams [1].

	F.	 If there is improvement in the patient’s condi-
tion, the patient may be downgraded and 
neuro exams performed with less frequency. 
If the patient does not show any signs of 
improvement within 6–12 h, a CT scan should 
be repeated to rule out worsening of known 
lesions or the formation of new lesions [1].

	G.	 Nearly all patients with a moderate TBI will 
need some sort of rehab. Patients who have a 
severe TBI will need extensive rehab, assum-
ing they recover from the inciting insult [1].

	H.	 Patients with a GCS of 8 or less have a 
severe TBI. Based on GCS alone, these 
patients are unable to properly protect their 
airway and should be intubated immediately. 
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Hyperventilation can be considered in the 
acute setting, maintaining PaCO2 between 30 
and 35 mm Hg. Patients also need to be ade-
quately resuscitated, and the patient should 
also be properly assessed for any sources of 
ongoing bleeding which may lead to a hypo-
volemic state. It is critical to avoid hypoten-
sion (systolic blood pressure  <90  mm Hg) 
and hypoxia (oxygen saturation  <90%) to 
prevent further ischemic insult to the brain. 
Early neurosurgical consultation is advisable 
[1, 2].

	 I.	 If possible, prior to intubation, a complete 
neurological and mental status exam should 
be performed. This should not, however, dis-

tract from the ABCDEs. A CT scan should be 
performed as soon as the patient is stable 
enough to undergo the test. These patients 
also prompt an intensive care unit (ICU) 
admission with frequent neurological exami-
nations [1].

	J.	 Intracranial pressure (ICP) monitoring should 
be performed in patients with severe TBI. If 
ICP is found to be elevated (≥25 mm Hg), the 
patient can be managed medically with man-
nitol (0.5–1 g/kg) or hypertonic saline. If an 
epidural hematoma or subdural hematoma is 
responsible for the elevated ICP, surgical 
management with a decompressive craniec-
tomy is necessary [1].
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Algorithm 151.1

History:
Teenager who fell from trampoline, hit head on concrete wall

Brief loss of consciousness, remembers event

ABCDEs –ATLS protocol

Mild TBI:
GCS 13-15

Complete neurological
and mental status exam

Admission to ICU,
frequent neuro exams

Improvement

Rehab likely

A

B

C

D

E

F

G

H

Moderate TBI:
GCS 9-12

Severe TBI:
GCS  8

Positive loss of
consciousness or amnesia

CT scan

Observation 4–6 h,
normal exam, no

concerns

Observation 4–6 h,
normal exam,

concerns

Discharge Observe
12–24 h

Complete neurological
and mental status exam

CT scan

No
improvement

Downgrade
level of care Repeat CT

in 6–12 h

Intubate, resuscitate

Complete neurological
and mental status exam

CT scan

Admission to ICU, 
frequent neuro exams

ICP monitoring

Elevated ICP

Medical
management

Surgical
management

Rehab

I

J

G
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