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Objectives

« Examine the history and significance of
pediatric traumatic brain injury

e Discuss the importance of hypoxia in
resuscitation of pediatric traumatic brain
injury

e Discuss the importance of hypotension in
resuscitation of pediatric traumatic brain
injury
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Hypoxia

Hypotension
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A little background

. Pediatric head trauma 630.000

IS common

Faul, M. 2010


Presenter
Presentation Notes
TBI is re- sponsible for more than 630,000 emergency department visits, 60,000 hospitalizations, and 6000 deaths in the US each year among children and youth 0 to 19 years of age. 

Falls are the leading cause of head trauma in 0-4 years of age.
MVC account for largest percentage of TBI deaths.
~1/2 million ED visit each year are for TBI in ages 0-14

Disclaimer… this talk is not about mild TBI or concussion.  But rather this talk is about moderate and severe TBI.  How do we define severity of TBI
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A little background

e |nterventions can save
lives

Faul, M. 2010



Presenter
Presentation Notes
According to a study from 2014 vy Vavilala et al. adherene to guidelines set out from a multidisciplinary group in 2003 and revision in 2012 significantly improves survivial and favorable neurologic outcome.

Disclaimer… this talk is not about mild TBI or concussion.  But rather this talk is about moderate and severe TBI.  How do we define severity of TBI
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Define severity

e GCS « AVPU

LEVELS OF CONSCIOUSNESS

@5 Alert @
Verbal

Stimuli

Fainful
Stimuli
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Presentation Notes
Inter-rater reliability is better with AVPU.  Anything less than alert is not normal.
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Something better?

o Simplified Motor Score
» Obeys commands
» Localizes to pain

» Withdrawals to pain or
less response

Gill M 2005
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Better inter-rater reliability and kappa.  


P

INDIANA UNIVERSITY

Hypoxia
&
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Presenter
Presentation Notes
Why is it so important?
Pediatric data is poor but retrospective data shows that hypoxia occurs from 13-42% of the time in severe head trauma among children. Some studies in adults up to >50%.
One episode of hypoxia increases mortality by 25%

2014 study showed Absence of prehospital hypoxia associated with decreased mortality.

Protocols should address aggressive oxygen management in pediatric head injury.
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Hypoxia in Pediatric
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Crit Care Med. 2014 October ; 42(10): 2258-2266. doi:10.1097/CCM.0000000000000507.

Acute Care Clinical Indicators Associated with Discharge
Outcomes in Children with Severe Traumatic Brain Injury

Monica S. Vavilala, MD', Mary A. Kernic, PhD, MPH?, Jin Wang, PhD3, Nithya Kannan, MD#,
Richard B. Mink, MD, MACM®, Mark S. Wainwright, MD, PhD®, Jonathan I. Groner, MD’,
Michael J. Bell, MD8, Christopher C. Giza, MD®, Douglas F. Zatzick, MD?, Richard G.
Ellenbogen, MD'!, Linda Ng Boyle, PhD'2, Pamela H. Mitchell, PhD'3, Frederick P. Rivara,
MD, MPH'4, and the PEGASUS (Pediatric Guideline Adherence and Outcomes) Study

Vavilala et al, 2014


Presenter
Presentation Notes
Retrospective evaluation of 5 trauma looking at adherence to 

absence of PH hypoxia (aHR 0.20; 95% CI 0.08, 0.46) 
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Alrway interventions
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Alrway interventions



Presenter
Presentation Notes
With direct comparison between PHI and non PHI the PHI group has a 5X higher mortality then the non PHI.
The infamous gausche-hill article in 2000 simpoly shows that in an urban environment there is no advantage to intubation over BVM.
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Ventilation issue

NORMAL BREATHING HYPERVENTILATION

ency Medicine
http://www.normalbreathing.com/e/headache-after-exercise.php
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Presentation Notes
Breath at a rate of 30 ONLY if patient has a blown pupil
Hypocapnea leads to hypercarbia vasodilation  increased ICP
Hypercapnea  hypocarbia vasoconstriciton ischemia
The goal is to be NORMAL
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Hypotension

Neonate <60 mmHg
Infant <70 mmHg
Child <70 + 2x(age)

Child >10yrs <90 mmHg
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Presentation Notes
Samant and col- leagues9 suggested that the first 6 hours after severe pediatric TBI was the period when hypotension was most strongly asso- ciated with poor outcomes but like previous studies 
did not receive an attempt to treat hypotension during early care had a 3.4-fold higher odds of death, and were 3.7 times more likely to experience disability compared with children in whom treatment was attempted with intraosseous or intravenous catheter placement and fluid administration above hourly maintenance rates 
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6 hours
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Hypotension

6 hours

AerventiN
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Hypotension

6 hours

AerventiN
1 Mortality
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Hypotension

6 hours

AerventiN

. Improved neurologic
Mortality

outcomes
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Hypotension interventions
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Combined effects

EMERGENCY MEDICAL SERVICES/ORIGINAL RESEARCH

The Effect of Combined Out-of-Hospital
Hypotension and Hypoxia on Mortality in Major

Traumatic Brain Injury

Daniel W. Spaite, MD*, Chengcheng Hu, PhD; Bentley J. Bobrow, MD; Vatsal Chikani, MPH,;
Bruce Barnhart, RN, CEP; Joshua B. Gaither, MD; Kurt R. Denninghoff, MD; P. David Adelson, MD;
Samuel M. Keim, MD, MS; Chad Viscusi, MD; Terry Mullins, MBA; Duane Sherrill, PhD

*Corresponding Author. E-mail: dan@aemrc.arizona.edu.
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Thank you

Gregory Faris
gfaris@iu.edu
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