
New Strategies & Tools for 
Managing Concussions in Kids 

Gerard A. Gioia, PhD 
Division Chief, Division of Pediatric Neuropsychology 

Director, Safe Concussion Outcome Recovery & Education (SCORE) Program 

Children’s National Health System 

Professor, Depts of Pediatrics and Psychiatry/Behavioral Med 

George Washington Univ. School of Medicine 



Objectives 

 Describe a systematic pathway for clinical 
care 

 Apply tools to support evaluation & 
management across the recovery timeline  



 A concussion (or mild traumatic brain 
injury) is defined as a  

 complex pathophysiologic process affecting the 
brain, 

 induced by traumatic biomechanical forces 
secondary to direct or indirect forces to the 
head. 

Concussion/ mTBI 
Definition 

CDC Heads Up: Brain Injury in Your Practice (2007) 



 Disturbance of brain function is related to:  

 neurometabolic dysfunction, rather than 
structural injury 

 typically associated with normal structural 
neuroimaging findings (i.e., CT scan, MRI).  

 Concussion may or may not involve a loss 
of consciousness (LOC).  (<10%) 

Concussion/ mTBI 
Definition 

CDC Heads Up: Brain Injury in Your Practice (2007) 



 Concussion results in a constellation of 
symptoms: 

 physical, cognitive, emotional and sleep-related.  

 Duration of symptoms are variable may last 
for as short as several minutes and last as 
long as several days, weeks, months or even 
longer in some cases. 

Concussion/ mTBI 
Definition 

CDC Heads Up: Brain Injury in Your Practice (2007) 





Brain Motion... 
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Anatomical Timeline of a Concussion 
Defining the Key Factors 
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Primary Care Clinical Pathway 
Concussion Management 





When Should We Screen/Triage? 
Trigger conditions 

 High speed activities (MVC, Bicycle, 
skateboarding) 

 Sports & recreation 

 Falls, especially from significant distance 

 Suspected child maltreatment 

 Exposure to blasts 

 External injuries to head and/or scalp 



Primary Care Clinical Pathway 
Taking the Initial Phone Call 

*Determine standard procedure for: 

documenting the 2 triage questions 

and Red Flags 





JT - Walking Down the Care Pathway 

 JT - 14 year old 9th grade male; plays soccer, basketball, 
lacrosse 

 Injured yesterday (5/30) skateboarding, fell and struck 
the back of his head; no LOC but does not recall the fall 
or 5-10 minutes prior; 10 minutes of PTA; confusion. 

 Parent calls pediatrician’s office… 
 

 Nature of Injury triggers Screening/triage questions 

 Was there Blunt force or deceleration/ acceleration event? 

 Was there a change in his consciousness or neurologic/ mental 

status? 

 

 

 



Triggers to Concussion 
Evaluation 

Blow/ Force to 

Head/ Body 

1 

Blunt force or deceleration/ 

acceleration event 

Change in Function/ 

Behavior/  Performance 

2 

Post-Concussion Signs & Symptoms 

Physical       Cognitive        Emotional     Sleep 

Headache     Concentrate   Irritability       More 

Fatigue         Memory          Emotional       Less 

Balance/       Speed of           control          Cannot 

Dizziness      Thinking        Sadness 

Alteration of consciousness  

or neurologic/ mental status Positive Response to 

both Triage Questions 

Triggers Concussion 

Evaluation 



Acute Concussion Evaluation (ACE) 
D. Red Flags for Neurological Deterioration 

Physicians and parents/ patients need to be 

aware of signs that signal the need for 

emergency care. 

Absence of Red Flags 

Signals Office 

Evaluation 



Triage results 

 Blow to the head confirmed 

 Concurrent signs and symptoms reported 
 

 No Red Flags identified 
 

 JT scheduled to be seen in the office 
tomorrow morning for further evaluation 

+ 

+ 



Primary Care Clinical Pathway 
First Office Visit 



Injury to the Head Occurs 

Use your Clinical Protocol  
Identification 

Diagnosis 
Education/Management 





Acute Concussion Evaluation (ACE) 



Acute Concussion Evaluation (ACE) 
Goals 

Clinical 

 Improve physician’s early diagnosis of mTBI 

 Guide appropriate management 

 

Public Health 

 Improved epidemiology of mTBI 

 



Essential Elements of MTBI/ Concussion 

Assessment & Management 

 Early recognition of functional difference 

 Detecting reliable change from “usual” functioning 

 Knowing the pre-injury history is important context  

 Assessing all 4 symptom categories 

 Monitor symptomatic functioning over time for change             

     (e.g., recovery, persistent symptoms) 

 Educating / Guiding recovery via care plan 

 Detecting reliable change/ return to “usual” (recovery) 



 ACE is a clinical protocol to assist diagnosis 
of mTBI/ concussion in medical settings 
 Emergency Departments 

 Pediatric Office settings 

 Ages 4-adult 

 Elements of clinical assessment protocol 
are evidence-based 

 Link to follow-up care via ACE Care Plan 

Acute Concussion Evaluation (ACE) 
 Description 



Gioia, GA (2012) Pediatric Assessment and Management of Concussions. Pediatric Annals, 41(5), 198-203. 



 Patient or parent as reporter of signs & symptoms 

 Assess for presence/ absence of 22 symptoms  

 somatic 

 cognitive 

 emotional 

 sleep 

 Length of time approx. 5 minutes (N=150) 

Acute Concussion Evaluation (ACE) 
 Description 



A. Define Injury Characteristics 

B. Assess for Symptoms (22) (Lovell & Collins, 1998) 

C. Identify Risk Factors for Prolonged Recovery 

D.Red Flags for Neurological Deterioration  

E. Establish the Diagnosis 

F. Plan Follow-Up Action / Referral 

Acute Concussion Evaluation (ACE) 
 Key Elements 



 Link to Treatment 

 Individual guidance via data-based 
symptom assessment and monitoring 

Acute Concussion Evaluation (ACE) 
 Care Plan 





JT – Office Exam 
 Presents to primary care office one day after injury. 

 Evaluation 

 ACE 

 Neurologic exam 

 Medical/developmental/psychiatric history. 

 ACE Symptoms: Headaches, nausea, dizziness, 
balance problems, fatigue, sensitivity to light, blurry 
vision; fogginess, problems concentrating, slowed 
thinking; irritability; drowsiness, sleeping more than 
usual. 

 Physical & cognitive activity worsens symptoms 



Acute Concussion Evaluation (ACE) 
A. Injury Characteristics 

Injury Description 

Cause 

Amnesias (retrograde, anterograde) 

Loss of Consciousness (LOC), Seizures 

Early Signs 
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Skateboarding, Fell to ground, hit back of head on ground; confused/dazed initially, 

responding very slowly to questions at the scene and for next 30 minutes 

 

 



Acute Concussion Evaluation (ACE) 
B. Symptom Checklist 

7 

3 

1 

1 

11 

 
 



Physical Exam 
 General: look for bumps, bruises, fractures, etc. 

 Neuro: 
 Eye exam 

 Smooth pursuit 

 Saccades 

 Convergence 

 Pupillary Light Reflex 

 Neck ROM 

 Neck and Shoulder Muscle tightness 

 Strength/tone 

 Sensation 

 Coordination: Finger-Nose-Finger/Heel to shin 

 Gait (heel, toe, tandem) 

 Rhomberg 



Critical Importance of History in 
Concussion Diagnosis & Mgt 

 Concussion occurs within the context of the 
person’s developmental, medical, social and 
emotional/psychiatric history. 

 A number of concussion “symptoms” mimic pre-
existing behaviors or “symptoms” and must be 
distinguished. 

 This must occur at the time of establishing the 
diagnosis as well as at the time of recovery. 



Acute Concussion Evaluation (ACE) 
C. Risk Factors for Protracted Recovery 

Research findings have linked these risk 

factors to longer periods of recovery 
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Acute Concussion Evaluation (ACE) 
E. Diagnosis 

Other Diagnoses 
• Patient presents with a positive injury description and associated symptoms, BUT 

• Additional evidence of intracranial injury (A 1b) such as from neuroimaging, or  

• LOC > 1 hour 

• Moderate TBI - diagnostic code  S06.2X0 (Diffuse TBI, no LOC) should be 

considered. 

S06.0X0A (Concussion, with no loss of consciousness) 
• Positive injury description, evidence of forcible direct/ indirect blow to the head (A1a) 

• Evidence of active symptoms (B) related to the trauma (Total Symptom Score >0) 

• No evidence of LOC (A5) 

• No skull fracture or intracranial injury (A1b). 

 S06.0X1A (Concussion, with brief loss of consciousness < 1 hour) 
• Positive injury description, evidence of forcible direct/ indirect blow to the head (A1a) 

• Evidence of active symptoms (B) related to the trauma (Total Symptom Score >0) 

• Positive evidence of LOC (A5) 

• No skull fracture or intracranial injury (A1b). 

S06.0X9 (Concussion, LOC unspecified duration) 
• Positive injury description, evidence of forcible direct/ indirect blow to the head (A1a) 

• Evidence of active symptoms (B) related to the trauma (Total Symptom Score >0) 

• Unclear/unknown injury details; unclear evidence of LOC (A5) 

• No skull fracture or intracranial injury. 

 



Diagnostic Confidence 
1. Was there a definite reported mechanism of injury?    
   □ Yes (There was a discrete event with force to the head or rapid head 
movement without impact) 
   □ No (There was no discrete event)    

2. Was there an onset of typical symptoms within 24-48 hours of the 
injury event?        
   □ Yes (Typical concussion symptoms AND onset < 24-48 hrs) 
   □ No (Atypical concussion symptoms, delayed onset) 

3. Has there been gradual recovery or stability of symptoms over the first 
week of the injury?        
   □ Yes (There have been improving symptoms over the first week)  
   □ Yes (There have been stable symptoms over the first week)   
   □ No (There have been worsening symptoms over the first week) 

4. Was there an alternative explanation for the symptoms? 
   □ Yes (comorbid conditions: migraine, exacerbation of current 
concussion, anxiety, ADHD, etc) 
   □ No (concussion is the only likely cause for the current symptoms) 



Blow/ Force to 

Head/ Body 

Blunt force or deceleration/ 

acceleration event 

Post-Concussion Signs & Symptoms 

Physical       Cognitive        Emotional     Sleep 

Headache     Concentrate   Irritability       More 

Fatigue         Memory          Emotional       Less 

Balance/       Speed of           control          Cannot 

Dizziness      Thinking        Sadness 

Alteration of consciousness  

or mental/ neurologic status 



Acute Concussion Evaluation (ACE) 
E. Follow-Up Action Plan/ Referral 

None 

Office Monitor (Re-Assess in 1-2 days) 

Referral:  Testing, MD, ED 

 June 7, 2017 



Primary Care Clinical Pathway 
First Office Visit 



Managing Concussion 

Recovery 



ACE Care Plan 

Linking Diagnosis With Treatment 



General Principles of Recovery 

 No additional forces to head/ brain  

 Get good sleep 

 Managing/ facilitating physiological recovery 

 Not over-exerting body or brain 

 Avoid activities that produce symptoms 

 

Ways to over-exert 
Physical 

Cognitive! (concentration, learning, memory) 

(Emotional) 



Rest 
Managed 

Activity 

Active Recovery Management 
Key Messages 

- You will get better.  

- You will improve and recover.  

- You have control of your activity. 

- Your efforts to control your activity and time 

will pay off. 

- Find your “sweet spot” of activity, gradually 

increase as tolerated. 



Patient / Family Education 
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Follow Up Visit 

Symptom Tracking 

- ACE Sx checklist (present, absent) 

- Post-Concussion Symptom Checklist 

(Parent, Child)  Graded (0-6) 



Adjusted Sx Score = 

Post – Pre-Injury 

Age 5-7: Only 5 items 
 

Age 8-12: 17 items 



Adjusted Sx Score = 

Post – Pre-Injury 



Adjusted Sx Score = 

Post – Pre-Injury 



Ongoing Prescriptive Management 

ACE Care Plan 
Symptom definition 

Reinforcing Balanced Activity-

Exertion 

Sleep recommendations 

Emotional response 

Guidance on Return to: 

  - Daily Activities 

  - School 

  - Physical Activity/ Sport 



Protect/ Restrict further Risk 

Managed Activity/ Gradual 

Reintroduction 

Symptom Monitor 

Concussion Management 









Criteria for Recovery 



When Recovery is complicated… 



When Recovery is complicated… 



Summary 

 Establish procedure (using trigger conditions) to 
initiate and document 2 Triage Questions and 
Red Flags 

 Office Assessment: ACE, neuro exam, history 

 Establish the diagnosis, employ 4 diagnostic 
confidence criteria 

 Provide initial education and management 
guidance, decision about Return to School 

 Set follow up appointment to monitor progress 

 Know criteria for medical clearance/ referral 


