Pediatrics—Head Trauma and Foreign Bodies
Head Trauma


Head trauma is a major cause of morbidity and mortality in children.  Accounts for 70-80% of childhood deaths from trauma.  Prevention remains the best method to reduce the effects of these injuries.  The most serious head injuries are non-penetrating injuries.  Most often result in falls.  


“Shaking baby” syndrome is a form of child abuse.  Very significant for intracranial injuries because the blood vessels of the axons break off, leading to intracranial swelling.  High mortality rate.  These children can be obtunded and apneic.  Broken blood vessels are seen on retinal exam.
Pathophysiology


At the exact moment of head trauma, there is direct impact on the brain against the skull, causing neuronal damage.  
Types of Injury


Primary injury occurs at the time of impact.  May cause cerebral contusion, laceration, hematoma, diffuse axonal injury, and diffuse brain swelling.  Nothing can change the effects of the primary injury.  Management is focused on the prevention of the secondary injury.  


Secondary injury is caused by hypoxia and ischemia and the mechanical distortion that the primary injury sets in motion.  Neuronal regulation affects the cerebral blood flow.  When this is disrupted, there is ischemic brain injury.  Swelling disrupts cerebral buffering mechanisms (CSF).  The CSF prevents increased ICP.  As swelling increases, ICP increases and furthers the injury.  This leads to hypoxia and ischemia.  If uncorrected, secondary brain injury leads to irreversible brain damage and most likely death.  
Clinical and Laboratory Evaluation

1) History – ascertain the time and mechanism of injury as well as the initial manifestations at the scene of the event.
2) Question – occurrence of LOC, seizures, vomiting (increased ICP), headache, and dizziness
Physical Exam

1) Look for other injuries – considered to be a trauma, so must do a full examination
2) A detailed PE and neuro exam to be performed

3) Signs of increased ICP include HTN, abnormal respiration, irritability, and visual change.  Irritability is a poor sign; these children cannot be consoled.  
4) Papilledema

5) Cranial nerve palsies

6) Posturing – decerebrate and decorticate
7) Palpate neck for hematoma, depression, and tenderness

8) Heme-tympanum and clear rhinorrhea – sign of basilar skull fracture

9) Check for asymmetry of pupils

10) Unexplained retinal hemorrhages – consider child abuse
11) GCS – be sure to record initial score.  <8 may be a sign of intracranial HTN.  Must intubate and hyperventilate.  Raise head of bed to at least 30 degrees.  This helps to reduce the ICP.
Laboratory

1) Blood test may be needed

2) All based on the severity of the injury

3) No blood test are necessary for children who are awake and responsive with normal vital signs

4) Skull films are rarely necessary, unless there is a history of an impact injury.  Not predicative of intracranial injury.  Most skull injuries do not require treatment.
Indications for Skull X-Ray

1) Penetrating injury

2) Depressed skull fracture

3) CT scan is the best method to look for intracranial injury – also indicated if there is LOC >15 minutes, history of seizures, any abnormal neural exam, abnormal mental status injuries, or injuries requiring surgery.  Chloral Hydrate is the DOC to sedate the child during a CT scan
Differential Diagnosis

1) Always consider mental status changes or altered level of consciousness – sign of poor prognosis.  
2) A history of apnea, cyanosis, poor feeding or lethargy – consider child abuse
Types of Injury


A concussion is the most frequent type of head injury.  It is a transient interruption of normal neurological function.  Affected children experience a period of LOC and may have post-traumatic amnesia.  


A cerebral contusion is an area of focal hemorrhage in the brain.  Injury may occur at the point of impact between the brain and skull or at the sight directly opposite the impact.  This is often associated with concussion.


An epidural hematoma is a collection of blood outside the dura.  Usually an arterial bleed, usually a tear of the middle meningeal artery.  Dural veins may also be involved.  Classic presentation is concussion followed by a lucid interval and then deterioration of the neurological exam.  Requires immediate surgical intervention.  

A subdural hematoma is a collection of blood just beneath the dura.  Occurs as a result of tearing of the dural sinuses or bridging veins.  Develops more slowly than epidural hematoma, especially in an infant 6-9m due to unclosed fontanels.  Problem may not develop for several weeks after the head injury.  Common sign is enlarging head circumference.  Surgery is favorable in these conditions and is usually required.  The mechanism of injury usually results in underlying brain injury; therefore carries a worse prognosis than epidural hematoma (lasts longer).  


Depressed skull fractures and penetrating injuries require surgery ASAP or at least 24 hours of the injury.  Risk of meningitis is high if not treated.  
Management

1) Stabilization of the c-spine, airway, breathing, and circulation

2) Treat hypovolemia if present – 20mg/kg/bolus NS or RL
3) Head should be elevated to 30 degrees and placed midline – decreases ICP and avoid obstruction of venous outflow of the head.  
Categories of Risk

1) Low risk – occur without symptoms of irritability and apnea.  Normal neuro exam.
2) Moderate risk – history of altered consciousness.  Complaint of progressive headache in older children.  May be persistent vomiting, seizures, amnesia.  CT scan is warranted along with neurological consult.  
3) High risk – presence of depressed level of consciousness exists.  Focal neurological exam is present.  Signs of increased ICP.  High risk of swelling, brain damage, and meningitis.  Epidural hematoma and penetrating injury are considered high risk and require surgery
Foreign Bodies


Foreign body aspiration is a major cause of upper airway obstruction in children.  Most common cause of injury related to death in children <1 year old.  20% occur in children <4 years old.  


Factors in foreign body injury include size, composition of the foreign body, and location (larynx, trachea, and bronchi).  The larynx is the most common site in children <1 year old.  The trachea and bronchi are the most common site for children 1-4.
Upper Respiratory Obstruction


Upper respiratory obstruction may cause asphyxiation.  Poses an immediate threat to life.  Manifested by gagging, wheezing, choking, and progresses to cyanosis, dysphonia, and aphonia.  
Lower Respiratory Obstruction


Lower respiratory obstruction may be tolerated for longer periods of time because it is more distal.  It manifests by wheezing or asymmetric of absent breath sounds.  
Acute Management

1) Non-intervention if the child can cough, breath, or speak

2) Never thrust fingers blindly into mouth

3) Should be maintained in a position of comfort – if stable or not in respiratory failure, place child on parent’s lap.  Keep the child as calm as possible.  
4) Continuously monitor cardiac and respiratory systems – ABGs
5) Alert anesthesia and pediatric surgery

6) Be ready to intubate or perform cricothyrotomy

7) O2 and racemic EPI may be administered
Diagnostic and Therapeutic Procedure

1) Procedure of choice is rigid bronchoscopy – always performed under general anesthesia in the operating room.  
2) If history is not definitive for foreign body or symptoms are unusual, a flexible bronchoscopy is ideal.  Can be helpful in identifying congenital airway abnormalities, such as esophageal webs or TE fistulas
Prevention

1) Toys – infants should not have access to toys meant for older children, i.e. dolls with button eyes.  
2) Food – cut up, mashed, or broken into bite-sized pieces.  Discourage conversation while eating and eating in the car.  
3) Chewable pills – not to be given to children <3 years old.  Give liquid medication
4) Small objects
