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Pediatric Mild Traumatic Brain Injury

Facts:

• Affecting millions of children annually

• A minority (10%) present to the ED

• Wide varieties in care among general practitioners 
and specialists

• 30% of children will have symptoms lasting beyond 
one month post-injury

• Falls are the most common etiology of concussion in 
children



SNAPSHOT: CDC Pediatric mTBI Guideline

The Guideline is:

• Most comprehensive review of pediatric mTBI 
scientific evidence to date—summarizing 25 years of 
scientific research

• Only U.S. evidence-based clinical recommendations 
for healthcare providers that:

‒ Cover all causes of pediatric mTBI

‒ Include guidance for:

o Primary care

o Outpatient specialty

o Inpatient care

o Emergency care settings



Methodology

• Systematic review and Guideline were 
developed using methods of the 
American Academy of Neurology

• Process compliant with the 2010 
standards of the National Academy of 
Sciences



Six Clinical Questions

1. For children with suspected mTBI, do specific tools, as compared with a 
reference standard, accurately diagnose mTBI? 

2. For children presenting to the ED (or other acute care setting) with mTBI, how 
often does routine head imaging identify important intracranial injury? 

3. For children presenting to the ED (or other acute care setting) with mTBI, which 
features identify patients at risk for important intracranial injury? 

4. For children with mTBI, what factors identify patients at increased risk for 
ongoing impairment, more severe symptoms, or delayed recovery (< 1 year 
post-injury)? 

5. For children with mTBI, which factors identify patients at increased risk of long-
term (≥ 1 year) sequelae? 

6. For children with mTBI (with ongoing symptoms), which treatments improve 
mTBI-related outcomes? 



DATA ANALYSIS and SYSTEMATIC REVIEW



SNAPSHOT: Data Analysis

Across all six clinical questions:

• More than 37,000 abstracts reviewed

• Almost 2,900 full-text articles reviewed

• More than 340 articles underwent data 
extraction

• Almost 100 articles included in the qualitative 
synthesis



Rating the Evidence

• Findings from the literature review and data 
abstraction were compiled into evidence tables 

• To judge overall confidence in the evidence, the 
Workgroup used a modified GRADE process. This 
process explicitly considered:

• Risk of bias in individual studies (class of evidence) 

• Consistency between studies

• Precision, directness, and magnitude of effect 
relative to the risk of bias

• Presence of an expected dose-response relationship

• Direction of bias



Rating the Evidence (continued)

• The risk of bias in each study was determined using the classification of evidence 
scheme for:

‒ Screening

‒ Diagnostic 

‒ Prognostic

‒ Therapeutic questions 

• All articles were reviewed and abstracted by a minimum of two independent 
experts at each phase, requiring consensus for inclusion

• Evidence tables were constructed from abstracted study characteristics



CLINICAL RECOMMENDATIONS for 
HEALTHCARE PROVIDERS
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Development Process

• Developed based on the evidence established by the:

‒ Systematic review

‒ Related evidence

‒ Scientific principles

‒ Expert consensus inference 

• Four rounds of voting to determine consensus using a modified Delphi process

‒ To be accepted/reach consensus, 80% of the group were required to be 
in consensus



SNAPSHOT: Clinical Recommendations 

• 19 recommendations sets covering diagnosis, 
prognosis, and management and treatment

• Five practice-changing recommendations:
1. No routine imaging of patients with suspected 

mTBI for diagnostic purposes

2. Use validated, age-appropriate symptom scales 
to diagnose mTBI

3. Assess evidence-based risk factors for prolonged 
recovery

4. Provide patients with instructions on return to 
activity customized to their symptoms

5. Counsel patients to return gradually to non-sports 
activities after no more than a 2-3 days of rest



Getting this Information into Practice



Development of Implementation Tools

Translate the key findings from the guideline into educational products 
tailored specifically for the target audiences

Conduct formative testing on the content and design of the materials

Launch the implementation tools in coordination with the CDC guideline

Work with partner organizations to disseminate and integrate the materials 
and messages into their existing systems and programs. 



Implementation Tools

• Checklist on diagnosis and management

• Screening/Assessment tools (acute and 
primary care setting)

• Online training with continuing 
education opportunity-- new

• EHR module (if possible)-- new

• At-a-glances (overview of key 
recommendations)-- new

• Discharge instructions-- new

• Symptom-based recovery tips 
handout-- new

• Existing CDC HEADS UP content (see next 
slide)

For Healthcare Providers For Parents



Implementation Tools

• Letter to schools to be filled in by 
healthcare providers-- new

• Existing CDC HEADS UP to Schools 
materials:
• Return to School handout

• Classroom-based strategies for 
teachers

• Fact sheets for school nurses, 
teachers and counselors, and parents

• Signs and symptoms checklist for 
school nurses

• Posters and laminated information 
cards

• Existing CDC HEADS UP concussion in 
sports materials:

• Online trainings

• Fact sheets for coaches, parents, and 
athletes

• Mobile phone apps:

• Concussion and helmet safety app

• Gaming app for young children

• Sports-specific prevention messages and 
posters-- new

• Videos

For School Professionals For Sports Coaches
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Case-Based 
Examples 

from the ED 
and Stanford 
Concussion 

Center



Clinical Scenario
The 6 year old on the monkey bars



Identify

• Validated decision rules assessing a combination of risk factors should 
be used to assess the likelihood of mTBI prior to obtaining CT imaging

• Mild TBI is a clinical diagnosis and is not dependent on head CT 
imaging or skull x-rays.  Additionally, skull x-rays should not be used as 
a screening tool for intracranial injury. 





Clinical Scenario
The 17 year old athlete that wants to go back into play





Assess
 Age-appropriate, validated postconcussive symptom-rating scales should be used as a component of 

diagnostic and prognostic evaluation.
 Related premorbid history should be assessed at the initial injury evaluation because recovery might be 

delayed in those with:
• History of mTBI;
• Increased postconcussive symptoms;
• Pre-injury neurological or psychiatric disorder;
• Learning difficulties;
• Lower cognitive ability; or
• Family and social stressors.

 Though no single factor is strongly predictive of outcome, screen for known risk factors of prolonged 
recovery (possibly using validated prediction rules) to aid in providing counseling to patients and families. 
Prolonged recovery is more common among:
• Older children/adolescents
• Hispanic ethnicity
• Lower socioeconomic status
• More severe presentation of mTBI, including intracranial hemorrhage
• Higher levels of postconcussive symptoms



Treat and Educate

 Clinicians should provide guidance on the management of cognitive and physical 
activity/rest that will affect return to play and school, including:
1. More restrictive physical and cognitive activity during the first few days 

followed by a gradual return to activity/play that does not significantly 
exacerbate symptoms

2. Close monitoring of symptom number and severity
3. Follow-up instructions as activity integration cannot be determined from an 

ED setting and joint medical and school-based teams should address these 
specifics including “clearance” for full activity 

 ED clinicians should give recommendations for sleep hygiene to facilitate recovery



Clinical Scenario
The 2 year old that falls from bed at 9pm



Thank you!

• Questions?
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