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Objectives 
 
Upon completion of this lecture, the participant will: 

-understand the pathophysiological principles that pertain to the evaluation and 
management of children with traumatic injuries 
-develop strategies for anesthetic management for a variety of injuries,  
-understand the systems-based processes necessary for developing a high quality 
pediatric trauma service.   

 
Introduction 
 
25% of all traumas in the United States occur in patients under 18 years of age.  Trauma is the 
leading cause of death in children 1 to 18 years, causing more than 16,000 deaths in 1999 in the 
US alone.  70 % of all deaths in pediatric trauma are due to Traumatic Brain Injury (TBI).  The 
remaining 30 % of deaths are due to thoracic and abdominal trauma.  Death from pediatric trauma 
occurs at 3 periods; first within seconds of the traumatic event due to overwhelming injuries, 
second, within minutes to hours of the event (the “Golden Hour”), when aggressive intervention 
with attention to the ABC’s, (airway, breathing, and circulation) can make a difference in survival 
and finally days to weeks after the initial event when complications such as organ failure, sepsis 
or brain death ensue.   
 
Discussion 
 
Several basic differences exist between adult and pediatric trauma.  The smaller size of children 
leaves fewer margins for error, a particularly important difference in infants and neonates.  The 
pattern of injury is different, and there is a greater chance of dying at scene and in the ED.  IV 
access can be difficult in a child with shock, and hypothermia develops rapidly.  Multi-system 
injury is common, and there is high incidence of blunt trauma.  A smaller body leads to greater 
force over a smaller surface area.  The immature compliant pediatric skeleton results in internal 
injury, as force is more easily transferred to internal organs 
 
Primary survey and resuscitation 
Advanced Trauma Life Support (ATLS) provides a systematic protocol to guide initial 
resuscitation and evaluation of the trauma patient.  The protocol divides the care of a trauma 
patient into several phases: primary survey with concurrent resuscitation, secondary survey and 
definitive care.  Trauma patients require continuous reassessment for missed injuries and changes 
in known injuries. primary survey is a rapid evaluation and treatment phase focusing on the 
“ABCDE’s”:  
 Airway; assure a patent airway 
 Breathing; assess and provide adequate respiration 
 Circulation; asses and assist circulation, CPR 
 Disability; neurological injury 
 Diagnosis; diagnostic measures 

Exposure; remove clothing, evaluate for further injury, prevent hypothermia 



 
Traumatic Brain Injury (TBI) 
Traumatic brain injury is the leading cause of mortality in the pediatric trauma patient, accounting 
for over 70% of the deaths.  Motor vehicle accidents are the most common mechanism of head 
injury, while 30-50% of TBI cases in children under 4 years of age are attributed to falls or abuse.  
A disproportionately large head and relatively weak neck musculature, with a high center of 
gravity in children less than 3 years puts them at risk for coup-countercoup brain injuries even at 
low velocities.  The three phases of TBI are the primary injury, the secondary injury due to 
cerebral response to trauma, and the secondary injury due to the systemic response to trauma.  
The goal of the clinician caring for a child with TBI is to minimize the neurological effects of 
secondary injury since this contributes largely to eventual morbidity and mortality.  Manipulation 
of MAP and CBF with vasopressors and hyperventilation, drainage of cerebral spinal fluid (CSF), 
decrease in CMRO2 with sedatives or barbiturates will facilitate the goals of maintaining a 
normal ICP/CPP.  Refractory intracranial hypertension may require barbiturate coma, aggressive 
hyperventilation with CBF and/or jugular venous monitoring, or even decompressive 
craniectomy. 
 
Spinal injury 
Cervical spine fractures occur in 7 to 10% of children with TBI.   20% of these patients present 
with a second noncontiguous spinal injury.  The fulcrum of cervical mobility in an infant or 
young child is at the level of C2-C3; as compared to C5-C6 or C6-C7 in an adult.  60 to 70% of 
pediatric fractures occur in the C1 or C2 vertebrae as compared to only 16% in the adult 
population.  Fracture of the odontoid process (dens) of the C2 vertebra is one of the most 
common vertebral injuries in children.  This is due to the inherent weakness of the growth plate at 
the base of the dens.  Spinal cord damage is associated with hyperextension of the neck and 
posterior displacement of the dens into the cord.   
 
Chest injury 
Chest injuries account for 20% of all pediatric deaths due to trauma.  Chest injuries may be 
immediately life threatening due to impairment of breathing or circulation, or as a result of 
exsanguinating hemorrhage.  Life threatening injuries that impair breathing include open or 
tension pneumothorax, flail chest, or injuries to the trachea or bronchi.  Most pediatric chest 
injuries (78%) can be managed safely with observation or tube thoracostomy.  The pediatric chest 
wall is more compliant, and the mediastinum is highly mobile.  Aortic disruptions are rare.   
 
Abdominal injuries 
Abdominal injuries are the 3rd leading cause of trauma death in children, often presenting as 
occult injuries.  Blunt abdominal injuries in children are more common than penetrating injuries 
and can be due to motor vehicle or bicycle accidents, sports injuries or assault.  Anatomic 
differences that put children at risk include larger solid organs relative to body size, less 
abdominal musculature, a compact torso, elastic ribcage, and an anterior liver and spleen.  10% 
have of pediatric patients with abdominal injuries present with a concomitant genito-ureteral 
injury.   
 
Lawnmower injuries 
Lawnmowers cause more than 19,000 injuries and 75 deaths each year. Half of these are in 
children less than 18 years.  Children under 15 represent 25% of injuries and 30% of deaths due 
to lawn-mower accidents (most deaths in those under age 5).  Over 7% of children who incur 
mower related injuries require hospitalization, about twice the rate of any other consumer 
product.  The US Consumer Product Commission recommends: 



1.  Keep children out of the yard and in the house while mowing the lawn 
2.  Never allow young children to mow the lawn (recommended age is >12 years for a 

walk-behind mower and 16 years for a riding lawn mower) 
3.  Never allow passengers on the riding lawn-mower 
4.  Wear long pants and sturdy shoes while mowing 
5.  Clear lawn of trash, glass, large rocks, etc. prior to mowing 
6.  Do not ride sideways on a sloped surface 
7.  Do not remove safety devices, shields, or cut-off switches from your mower 
8.  Mow during daylight hours 

 
Burns 
Children have thinner skin that is more easily damaged by burns.  Young children are more likely 
to die from burns than adults.  Children can be burned accidentally or intentionally.  Body 
proportions in Children change over time so that estimating burn area changes with age.  Types of 
burns include: 

• Scalds: 85% involve toddlers 
• Contact: child touches hot object 
• Flame: house fires, inhalational injuries 
• Electrical: household current 
• Chemical: swallowing caustic substances 
• Radiation: over exposure to the sun 
 

Child abuse 
There are 1 million confirmed cases of child abuse in the US each year.  Any pediatric trauma not 
associated with a motor vehicle accident should warrant a high index of suspicion for child abuse.  
Risk factors include poverty, single parent, caretaker substance abuse, children less than 2 years 
of age, a child with a pre-existing disability, and low birth weight.  Cutaneous injuries are the 
most common.  Death is usually associated with TBI or abdominal trauma.  Suspicions for child 
abuse should arise if the history of the traumatic event is not consistent with the injury, a 
continually changing history, any evidence in delay in seeking help, or an inappropriate level of 
concern by the caretaker.  Physical exam can sometimes reveal multiple old and new bruises, and 
immersion or cigarette burns.  X-rays may reveal old or new fractures of posterior ribs or 
sternum, or spiral long bone fractures.  Documentation (including photographs) is crucial.  Full 
physical exams should include genital and rectal areas.  Lab investigations should include CBC, 
PT/PTT, LFTs, lipase, and urinalysis.  A skeletal survey, CT of the head and abdomen may be 
required.  Finally, the Child Protection team should be notified.   

 
 
Conclusion/Take Home Points 
 

1. Advanced trauma life support should be thought of as a continuum, beginning with the 
traumatic event, continuing through resuscitation and stabilization in the ED, diagnostic 
areas, and the operating room, ending at discharge of a stable patient in the recovery 
room or intensive care unit.   

2. Careful evaluation with good teamwork and meticulous attention to detail can contribute 
to a positive outcome.  

3. Children are not little adults and infants are not little children 
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