 ED Management of Head Injury 

in Infants and Children   

Age < 2 Years

Presence of any potential indicator of ICI,1 

age < 6 months,2 high-energy trauma mechanism,3 

or concern for inflicted head injury4? 

                           

                                                                      NO                                                      YES

                                                      Scalp hematoma5?


                                                          NO                                YES

                                                                             Consider skull films6


                                           Abnormal ?

                                                                                         YES

                                                       NO

                                                                                         No CT               Obtain CT



                       Meet discharge criteria7?               Isolated simple                 ICI or  

                                                                                      skull fx8?          complex skull fx9?

                             YES                      NO

                                                                                                      Manage increased ICP10
                                                                                                      Neurosurgery consult

                                                                                                      Admit   

          Discharge home                                                                 Initiate child abuse

          Arrange appropriate F/U                                                     protocol as indicated

Age > 2 Years

Depressed mental status, hx LOC > 5 min, 

focal neuro deficit, skull fx, seizure11?

                                                                      NO                                     YES

                                       Amnesia/persistent vomiting12?


                                                NO                         YES

                No CT                  Consider CT        Obtain CT


                                                                           

Meet discharge criteria7?                   Normal      ICI/Skull Fx

                               YES                        NO                   Manage increased ICP10

                                                                     Neurosurgery consult


               Discharge home                                                            Admit

           Arrange appropriate F/U

Notes:

1 Potential indicators of intracranial injury (ICI) in infants < 2 years:

a.    depressed mental status (difficulty or inability arousing patient)
b.    altered behavior (including irritability or difficulty consoling patient)

c.  focal neuro deficit 
d.  signs of skull fx (depressed skull fx; basilar skull fx; significant scalp 

hematoma, particularly large, boggy or located in the temporoparietal 

       region)

e.  signs of increased ICP (bradycardia, increased MAP, abnormal respiratory 

status, increased head circumference, bulging fontanel)

f.     hx LOC

g.    seizure

h. progressively worsening vomiting (> 3 episodes or > 6 hours)

2 Occult ICI is significantly more prevalent in young infants, i.e. aged < 6 months

3 High energy trauma mechanisms include:  ejection/high speed MVC; falls > 3-4 feet or onto hard surface; penetrating injury

4 Caution:  Inflicted head trauma in infants may present with nonspecific clinical symptoms (e.g vomiting, irritability, failure to thrive).   A thorough physicial exam should be performed to identify evidence of abuse (e.g. bruising, abnormal bone/joint exam, retinal hemorrhages)      

5 The presence of a scalp hematoma  is 80%-100% sensitive for associated skull fracture. 

6 Skull films may detect skull fractures missed by CT (i.e. CT may not detect a skull fracture that courses parallel to the planes of CT section) and may have some utility in patients with no symptoms of brain injury but at some risk of skull fracture (e.g. presence of scalp hematoma).

7 Discharge criteria:

a. no significant extracranial injuries

b. no other indications for admission (e.g. unremitting vomiting)

c. easily alerts

d. normal neurological exam

e. no suspicion of abuse/neglect

f. reliable caretaker

g. not at high risk for delayed complications (i.e. < 6 months, large scalp hematomas and fractures resulting from high-energy mechanisms, or concerning fracture location [e.g. crossing a suture, dural venous sinus, vascular groove, or extending into the posterior fossa])

8 Isolated simple skull fracture = a single fracture with margins separated < 3 mm, is not depressed, is restricted to a single bone, and has no associated ICI on CT

9 Complex skull fracture = depressed, basilar, compound, or widely diastatic

10 ED management of increased ICP:  

a. document/reassess GCS & pupillary exam

b. RSI:  100% O2; atropine 0.02 mg/kg (< 1 year); lidocaine 1.5 mg/kg;      fentanyl 3 mcg/kg; thiopental 5 mg/kg (normotensive) vs. etomidate 0.3 mg/kg (hypotensive); rocuronium 1 mg/kg  vs. vecuronium 0.1 mg/kg 

c. Endotracheal intubation (with C-spine stabilization as indicated)

d. Maintain PCO2 30-35 mm Hg

e. Mannitol 0.5-1 g/kg IV

11 Univariate predictors of ICI in pediatric head injury (all ages) include:  skull fx; basilar skull fx; altered mental status; focal neuro deficit; and LOC > 5 min.  Multi-variate (independent) predictors include:  skull fx; basilar skull fx; altered mental status; focal neuro deficit; and seizure. 

12 Although amnesia is more common in head-injured children with ICI, neither 

amnesia nor vomiting have been determined to be independent predictors of ICI 

in pediatric head injury.
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