
Matthew T. Santore, MD

Assistant Professor of  Surgery and 

Pediatrics

Emory University

Pediatric Mild Traumatic Brain 

Injury: Transfer Management



Children’s Healthcare of  Atlanta | Emory University

Traumatic Brain Injury

• 475,000 annual pediatric TBI case per year

• 70-90% are discharged with mild injuries

• 37,000 hospitalization  

• 2,675 deaths 

• Lifelong Disability
– 61% of children with moderate to severe TBI

– 14 % with mild TBI

• If presenting with GCS 3-4
– 56% will die within one year

CDC 
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Pediatric vs Adult Trauma Centers

• In 1990s and early 2000 
there was improved 
survival in Pediatric 
trauma at Pediatric 
Trauma Center vs. Adult 
Trauma Centers
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Pediatric vs Adult Trauma Centers

• Later study showed no 
difference in mortality 
between Adult and 
pediatric trauma 
centers
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Pediatric vs Adult Trauma Centers

• PA Trauma database- 15-17yo -2003-2015

• 1100 severe TBI

• Adjusted control for ( age, shock index, GCS, 
Trauma center level), case volume and year

– No difference in mortality or complication between 
pediatric or adult centers
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Pediatric vs Adult Trauma Centers

• NTDB in 2009 for severe TBI- 7,000 pediatric severe TBI

– 49.5% at ATC-AQs; 50.5% at ATC

– Mortality ( no difference
• 8.6% at ATC-Aqs

• 10.3 % at ATCs

– Mortality was associated with 
• Age, length of stay, firearm and GCS

• Uninsured (aOR 2.1)

• Other injuries (aOR 1.9)
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Traumatic Brain Injury

• Variation in Mortality between States

Greene, N.H., Kernic, M.A., Vavilala, M.S., and Rivara, F.P. (2014). Variation in pediatric 

traumatic brain injury outcomes in the United States. Archives of Physical Medicine and Rehabilitation 95(6): 1148-1155. 
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Traumatic Brain Injury

• Variation in Rehabilitation between States 

Greene, N.H., Kernic, M.A., Vavilala, M.S., and Rivara, F.P. (2014). Variation in pediatric 

traumatic brain injury outcomes in the United States. Archives of Physical Medicine and Rehabilitation 95(6): 1148-1155. 
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Traumatic Brain Injury

• Great Variation in Rehabilitation between States 

Greene, N.H., Kernic, M.A., Vavilala, M.S., and Rivara, F.P. (2014). Variation in pediatric 

traumatic brain injury outcomes in the United States. Archives of Physical Medicine and Rehabilitation 95(6): 1148-1155. 
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Pediatric Triage

• Primary triage in the prehospital setting is determined 
by first responders

• Secondary triage is an evaluation regarding the ultimate 
location of definitive care, made after initial evaluation 
and stabilization

• National guidelines exist for primary overtriage rates to 
level I centers to minimize missed injuries but may lead 
to unintended consequences
– ACS- COT- rate of primary overtriage between 25 and 35%

• Secondary overtriage does not have a standard 
definition and is poorly characterized.
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Pediatric Triage
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What can we make of  all the data

Phases of care

Can we make a difference?
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Purpose Statement

• There is a lack of information and protocols 
regarding transferring to a pediatric trauma 
center and hospital admission in mild TBI-
GCS >13

• Purpose: To define the appropriate transfer 
guidelines for mild pediatric Traumatic Brain 
Injury
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How we got here

• Started with GRADE Guideline
– PICO Questions

– In the pediatric trauma patient, does early transfer to 
designated pediatric trauma centers from adult hospitals 
improve morbidity and/or mortality?

• Changed course to develop a systematic review with 
a proposed algorithm
– Focus on Mild TBI
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How we got here



Children’s Healthcare of  Atlanta | Emory University

Traumatic Brain Injury: Transfer 

Management

• Mode of Transport

• Patient Outcomes

• Healthcare Costs

. 
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Mode of  Transportation

• Ground vs. Air Transport

. 

• NTDB between 2009 and 2011
• 15, 700 pediatric patients

• 3142 transported via helicopter
• 12,562 via ground

• Mortality
• 7.5% (183) Helicopter
• 3.8% (337) Ground
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Mode of  Transportation

. 
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Mode of  Transportation

37 patients needed to transported via helicopter to 
save one life  When used appropriately air 

transport increases survival

. 
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Preventable Transfers
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Patient Outcomes

• 410 children analyzed
o 380 (93%) managed conservatively
o 75% of non-surgical patients discharged within 2 days

• Children with small intracranial hematomas and/or skull fractures 
who need No surgery only require brief inpatient symptomatic 
treatment and can be managed In the primary hospital
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Secondary Overtriage
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Mild Traumatic Brain Injury

• Utah’s statewide trauma center- 2001- 2013

• 73% of pediatric trauma treated at non-PTC were transferred to PTC 

• Head trauma was 5 x more likely to transferred compared to other 

injuries

• Strongest predictor was hospital practice and not injury, severity or 

distance to PTC

• Those transferred to PTC- 61% were discharged within 24 hours
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Preventable Transfers



Children’s Healthcare of  Atlanta | Emory University

Preventable Transfers
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Mild Traumatic Brain Injury
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PICU
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How we feel about transferring…
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Pediatric Mild Traumatic Brain Injury: 

Transfer Management

• How do we make progress with

• Proper utilization of resources

• Decreasing cost

• Varying practice patterns

• Varying geographically locations

• Safety for trauma patients
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Next Steps


