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Objectives 
1. Articulate knowledge of post-concussion evaluation & 
management to maximize primary care services to “typical” 
concussions 
2. Introduce a clinical pathway for the management of the “typical” 
concussion recovery 
3. Describe tools to assist concussion evaluation and management 
4. Contribute to Return to School process in collaboration with local 
schools’ Concussion Management Team (CMT) 
5. Identify conditions to refer to concussion specialist 

 

 
**Offer opportunities for additional, in-depth training via Concussion 
Academy Skill Training (CAST) Program 
 

SIGN UP! 



Concussion as ADHD in 1980 
ADHD 

 1980: Most kids were 
evaluated and treated 
by specialists 

 2016: Most kids treated 
by primary care 
physicians 
 Refer Complex Cases 

Concussion 
 Pre-2016: Care is more 

variable. More ED/ Urgent 
Care/ specialists 

 2016+: Most kids treated 
by primary care 
physicians 
 Refer Complex Cases 



Concussion’s Medical Neighborhood 

Injury 

Point of 
Healthcare Entry 

Emerg Dept 

Urgent Care 

Primary Care 

Primary Care 

Continued Care 
“Typical” 

Continued Care 
“Atypical” 

Specialty Care 

Rehabilitation 
Services 

School Return & Supports 

Sports & Recreation Return 



Concussion is a 
Traumatic Brain Injury  





 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) 



Anatomical Timeline of a Concussion 
Defining the Key Factors 

LOC 
<10% 

Antero- 
grade 

Amnesia 
25-40% 

CONCUSSION 

Pre-Injury 
Risks 

Retro- 
grade 

Amnesia 
20-35% 

Neurocog/ balance  
dysfx & 

Post-Concuss Sx’s 

Sec-Hrs Hours - Days - Weeks+ Sec-Min Sec-Hrs 

A. Injury Characteristics B. Symptom Assessment 
C. Risk 
Factors 



Recovery From Concussion: 
How Long Does it Take? 
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Primary Care Clinical Pathway 
Concussion Management 



CHOP/ CDC study 

 8083 patients with diagnosed concussions 
 First visit point of entry 

 Primary care = 81.9% 
 ED = 11.7% 
 Specialty care = 5.7% 

 Age variation: 0-4 yrs 52% to ED, > 75% 5-17 to PC 
 Insurance status: Medicaid 37% to ED, pvt 7% to ED 



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 mental status 



(Phone) Triage- Mild TBI SCREEN 
1. Was there a blunt force to the head and/or did the head 
move back and forth with a lot of force (like whiplash)? 
 No — No Trigger 
 Yes – Next Question 

2. Was there a change in mental status (e.g., confusion, 
dazed, disoriented, or poor memory for events around the 
injury) or a change in the level of consciousness (seemed 
out of it, not responding as you normally do)? 
 No — No Trigger   
 Yes - Trigger, consider Mild TBI; complete ACE 



Primary Care 
What’s My Clinical Protocol? 

Acute Concussion Evaluation (ACE) 
Sport Concussion Assessment Tool, 3rd Ed. (SCAT-3) 



Event Action Tools Communication 

1 Injury via 
Phone Call 

Triage - Determine if 
ED visit is necessary  

Two Trigger 
Questions (Blow, 
S&S) 

To Family: ED (positive Red 
Flags)  or Office (negative Red 
Flags) 
        ACE CDC Red Flags 

2 Office Visit 1 - 
Diagnosis 

Assess suspected 
concussion       
Establish diagnosis 

Acute Concussion 
Evaluation (ACE) 

To Family, School: Symptom 
Checklist            

3 

Office Visit 1 - 
Management 
 

Develop management 
strategy 

ACE Home/School 
Instructions 

To Family: Education about 
diagnosis & reinjury risks, 
early symptom-based 
management guidance 

  
School: Return date, 
symptom profile 

ACE Return to 
School Letter 

School - provide letter re: 
return date & symptom profile 

  Sports/ PE/ Recreation ACE Home/School 
Instructions 

To Family: Athletics/ PE/ 
Recess/ Rec. - No return / risk 
activity until medical clearance 

Primary Care Clinical Pathway 



Event Action Tools Communication 

4 

Office Visit - 
Follow Up 
  

Monitor symptoms, 
exertional response to 
management 

Post-Concussion 
Symptom 
Inventory-PCSI 
(Parent, Student)                                      

To Family: ACE Care Plan 
with updated symptom 
profile 

  Home Management 
guidance ACE Care Plan 

To Family: activity 
management; decisions to 
increase tolerable 
cognitive/school, social, 
physical activity 

  School progress update School Symptom 
Monitor 

To School: ACE Care Plan w 
updated symptom profile, 
input on  accommodations & 
adjustments 

5 Office Visit - 
Clearance 

Assess for full recovery                                 
1. No symptoms at rest/ no 
medication use to manage 
symptoms 
2. No return of symptoms with 
typical physical and cognitive 
activities 
3. Cognitive functions at typical 
baseline 
4. Normal balance and coordination 
5. No other medical/neuro 
complaints 

*PCSI (Student, 
Parent)                                  
*MedicalClearance 
for Gradual Return  -- 
Full Return follows 
completion of grad 
RTP program                                          
*Gradual Return to 
Sport guide 

To Family: counsel on 
gradual return process                                                            
To School: clearance to 
return to PE          
To Sport: clearance to begin 
gradual Return to Play 
protocol; monitor until Final 
Clearance 

 

 
  

 
 

 

  
   

  
   

   
   

 

  
 

    
    
   

Primary Care Clinical Pathway 



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 



Acute Concussion Evaluation (ACE) 
A. Injury Characteristics 

Injury Description 

Cause 

Amnesias (retrograde, anterograde) 

Loss of Consciousness (LOC), Seizures 

Early Signs 

 

 

  
 

 
 

 
 

 
 

basketball 

Sept. 7, 2008 
Fell to ground, hit head on ground, kneed in right temporal region; dazed initially but  

 

continued to play with bad headache. Felt sluggish and confused. 



Acute Concussion Evaluation (ACE) 
B. Symptom Checklist 

5 

4 

1 

2 

12 

 
 



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

Research findings have linked these risk 
factors to longer periods of recovery 



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



Tracking Recovery with Child & Parent  
Symptom Reports 

Post-Concussion Symptom Inventory (PCSI) 

Child Report 
 Age 5-7 – 5 items 
 Age 8-12 – 17 items 
 Age 13-18 – 21 items 

Parent Report  
 Age 5-18 – 20 items 

Assesses:  
 4 symptom categories 
 Pre- and Post-Injury ratings to 

identify injury-specific effects 
Developmentally sensitive 
Psychometric support 
Included in the NIH CDE toolkit 
Used worldwide 





Concussion Management 



Protect/ Restrict further Risk 
Managed Activity/ Gradual 

Reintroduction 
Symptom Monitor 

Concussion Management 



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) 





Managed Activity 

Not too Little, Not Too Much 



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. 



Emergency 

Department 

Pediatrician 

Standardized Acute Injury 
Instructions for Home and School 

Urgent Care 



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 



Concussion’s Effects on  
School Learning 



Return to Learn     
• School: 

– Kid’s Major “Job” is new learning/ acquiring knowledge 
– Practicing incompletely learned knowledge (HW) 
– Mental and physical exertion is essential to new learning/ practice 
 
ALSO:Social with peers 
- Interacting with teachers 
- Managing the environment 
- Academic pressure 

 

Life in School 







What kinds of school problems are you having  
SINCE YOUR INJURY? 

Ransom et al. (2015)  

Type of Problem Elementary 
(n=42) 

Middle 
(n=78) 

High School 
(n=120) 

Headaches interfering 53% 73% 71% 

Can’t pay attention 47% 58% 66% 

Feeling too tired 53% 61% 52% 

Homework taking much longer 35% 48% 63%* 

Difficulty understanding material 29% 46% 54% 

Difficulty studying for tests 18% 36% 53%* 

Difficulty taking Notes 18% 17% 35%* 

 
Average # reported Mn (SD) 

 
2.53 (2.1) 

 
3.37 (1.7) 

 
3.92 (2.1) 

* Significant (p<.05) difference across grade level 



Key Medical-School Questions 
 

(1) When should the student return to school? How long should 
they remain out of school?  

(2)  When the student returns to school, should it be for a full day 
or partial day?  
– If a partial day is recommended, how and when should they transition 

into a full day? 
  
 
 

(3) What types of in-school accommodations should the student 
receive and for how long?  
(4) What tools are available to guide Return to School planning?  

Medical 1o Role 

School 1o Role 



1. Conduct initial medical evaluation to assist with 
school management plan 
– Definition of student’s symptom profile  
– Ongoing monitoring of symptom status through to recovery 

2. Student symptom profile communicated to the 
school CMT by the medical provider in a standardized 
manner (ACE Return to School Letter) facilitating the 
school management plan 

3. Assist with referral for additional medical/ 
rehabilitation needs 

Medical Provider’s Role: Return to School 



Handoff 
Medical School 





Gradual Return to School 



School Concussion Management Team 

Two Key Roles 
– Medical monitor:  

• monitors the symptom status of the student, using 
standardized symptom scale 

• Liaisons with community medical provider 
• Reports status to academic monitor 

– Academic monitor:  
• oversees & guides academic support process - Day 1 to 

recovery 
• Links student symptom status with accommodations 
• Liaisons with, student, teachers and medical monitor 



STAMP 



School Care Pathway 
School Notified of Injury 

Concussion Mgt Team Notified 

Student Returns to School 

Periodic Monitoring 

Recovery 

1
 Med/Symptom Monitor / 

2 
Academic Monitor 

Re-Adjustments 

HCP Evaluation 

Communication 
w HCP 



Event Action Tools Communication 

4 Office Visit - 
Follow Up 

Monitor symptoms, 
exertional response to 
management 

Post-Concussion 
Symptom 
Inventory-PCSI 
(Parent, Student)                                      

To Family: ACE Care Plan 
with updated symptom 
profile 

  Home Management ACE Care Plan 

To Family: activity 
management; decisions to 
increase tolerable 
cognitive/school, social, 
physical activity 

  
  

School progress update School Symptom 
Monitor 

To School: ACE Care Plan w 
updated symptom profile, 
input on  accommodations & 
adjustments 

5 Office Visit - 
Clearance 

Assess for full recovery                                 
1. No symptoms at rest/ no 
medication use to manage 
symptoms 
2. No return of symptoms with 
typical physical and cognitive 
activities 
3. Cognitive functions at typical 
baseline 
4. Normal balance and coordination 
5. No other medical/neuro 
complaints 

*PCSI (Student, 
Parent)                                  
*MedicalClearance 
for Gradual Return  -- 
Full Return follows 
completion of grad 
RTP program                                          
*Gradual Return to 
Sport guide 

To Family: counsel on 
gradual return process                                                            
To School: clearance to 
return to PE          
To Sport: clearance to begin 
gradual Return to Play 
protocol; monitor until Final 
Clearance 

 

 
  

 
 

 

  
   

  
   

   
   

 

  
 

    
    
   

Primary Care Clinical Pathway 



When to Refer: Complex Concussion Case 
 Complex injury (e.g., multiple blows within a short time period, 

possible rotational / neck injury, significant injury characteristics 
including types / severity of signs & symptoms) 

 Persistent symptom pattern (greater than 2 weeks) without  
significant improvement (< 20% symptom improvement) 

 No change in cognitive dysfunction/ ongoing school problems and 
challenges 

 Significant emotional factors possibly interfering w recovery 
 Presence of risk factors (e.g., medical/ neurological, psychiatric, 

learning/ attention disorders) possibly related to prolonged 
recovery 

 History of multiple concussions 
 Confirm/ clearance for return to risk activities 



Concussion Management 
2016 and Beyond 

 Primary care takes on management of “typical” cases 
 Follow Primary Care Clinical Pathway 

 Conduct Activity Management with patient 
 Activity-rest balance across recovery: use symptoms as guide 
 School  Home   Recreation/ Athletics 

 Collaborate with schools: Use ACE Return to School Letter, 
identify symptom targets for CMT programming; co-monitor 

 Recovery: Apply Criteria for Medical Clearance 
 Allow return to risk only with COMPLETE recovery; gradual RTP 
 Collaborate with local athletic trainers 

 Refer complex, slow to recover cases to specialist 



Parents & Coaches & Athletes 

Schools 

Coaches 

Healthcare Providers Healthcare Providers 

www.cdc.gov/headsup 



ggioia@childrensnational.org 

Interested in learning more? 
Sign up for the  

 

Concussion Academy Skill Training 
(CAST) Program  



Step 1 - Text “ggioia” to 22333 to let us know! 
 
Step 2 -  Type your email address 
                Hit “Send” 
Step 3 – Type “Leave” 
         
We will contact you! 

Want more training? 

ggioia@cnmc.org 



Let’s Do It! 
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