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Evolution of Concussion Knowledge 
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Concussion Definition 
• Sport related concussion is a traumatic brain injury 

induced by biomechanical forces. Several common 
features that may be utilised in clinically defining the nature 
of a concussive head injury include: 

• SRC may be caused either by a direct blow to the head, 
face, neck or elsewhere on the body with an impulsive 
force transmitted to the head. 

• SRC typically results in the rapid onset of short-lived 
impairment of neurological function that resolves 
spontaneously. However, in some cases, signs and 
symptoms evolve over a number of minutes to hours. 

 Berlin International Concussion in Sport Group (2016) 
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Concussion Definition 
• SRC may result in neuropathological changes, but the acute clinical 

signs and symptoms largely reflect a functional disturbance rather 
than a structural injury and, as such, no abnormality is seen on 
standard structural neuroimaging studies.). 

• SRC results in a range of clinical signs and symptoms that may or 
may not involve loss of consciousness. Resolution of the clinical 
and cognitive features typically follows a sequential course. 
However, in some cases symptoms may be prolonged. 

• The clinical signs and symptoms cannot be explained by drug, 
alcohol, or medication use, other injuries (such as cervical injuries, 
peripheral vestibular dysfunction, etc) or other comorbidities (eg, 
psychological factors or coexisting medical conditions 

 Berlin International Concussion in Sport Group (2016) 
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Concussion’s Medical Neighborhood 

Emerg Dept 

Primary Care 

“Typical” “Atypical” 

Specialty Care 

School Return & Supports 

Physical Activity/ Sports & 
Recreation Return 

Triage Qs/ Red Flags 

Symptom Management/ 
Active Rehabilitation 



Future of Pediatrics 2019 Future of Pediatrics 2019 

Recovery from Concussion 
Typical/ Atypical 

• Largest study to date (n=3000, age 5-18; Zemek, 2016) 
indicates 70% recover within 4 weeks 

• Risk factors for longer recovery 
• Demographics: Adolescent, Female 
• Hx: concussion > 1 week, Migraine 
• Sx: headache, sensitivity to noise, fatigue, answering questions slowly 
• Balance exam: >4 errors on tandem stance 
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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 
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Concussion as ADHD in 1980 
ADHD 

• 1980: Most kids were 
evaluated and treated by 
specialists 

• 2019: Most kids treated 
by primary care 
physicians 
• Refer Complex Cases 

Concussion 
• Pre-2019: Care is more 

variable. More ED/ Urgent 
Care/ specialists 

• 2019+: Most kids treated 
by primary care physicians 
• Refer Complex Cases 
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Goals/ Intended Outcomes for Providers 
• Increase skill & confidence in clinical evaluation/ 
management, using clinical pathway, tools 

• Improve communication with school, assist with return 
• Solidify understanding of recovery criteria, return to 
risk 

• Differentiate complex cases and make appropriate 
referral for specialty care 

12 
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Elements of the Primary Care Clinical 
Pathway 

1.Triage questions and “red flags” asked at first contact  
2.Patients were appropriately referred to the ED 
3.An Acute Concussion Evaluation (ACE) protocol was 

completed 
4.The patient was sent home with an ACE Care plan 
5.Patients provided a return to school letter 
6.Post-concussion symptom inventory was used in follow 

up   
7.Medical clearance was documented 
8.The patient was referred to a specialist if appropriate 
9.Concussion diagnosis was coded properly 
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Concussion Learning Sessions (5) 
• September, 2017 

• Kickoff General Overview: Primary Concussion Care 
• Diagnosis & initial education/ management (incl. triage/red flags) 

• November, 2017 
• Management principles & practice 

• January, 2018 
• Return to School: communication & management issues 

• March, 2018 
• Criteria for Recovery & Return to Risk (Sport, etc.) 

• May, 2018 
• Rehabilitation & specialty medical management 
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Needs Assessment 

Least Confident In 

• Concussion management 
skills 

• Patient/family education 
• Return to School 

guidance 
• Return to Play guidance 

Reasons to Refer Out 

• Lack of resources 
• Patients with prolonged 

recovery 
• Uncomfortable with 

management 
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Resource Needs 
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What We Learned - Successes 
• The CAST program helps providers feel more confident in 

their assessment and management of concussions 
• The CAST program increases the use of validated tools 

and best practices 
• Providers want and benefit from having useful resources 

available to them 
• Higher quality of referrals to neurology clinic 

25 
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What We Learned - Challenges 
• Incorporating forms into EMR made a big difference 
• Different methods of triaging – answering service or not 
• Many practices not seeing 10 concussion cases per 

month 
• Where are these patients being seen? 

• It’s a challenge to evaluate appropriateness of referral 
patterns, especially referrals to the ED 
 
 
 

26 
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Maya Nair, MD 
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The Beginning:  

● Building templates into EMR 
● Having a concussion encounter plan in EMR (most 

important step) 
○ ACE (Acute Concussion Evaluation) forms 
○ Concussion PE template 
○ Assessment and Plan with patient instruction 
○ CDC handout for patients 

● Kick-off educational session 
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Roadblocks:  

● Lack of proper patient triaging 
● Inconsistent use of ACE care plan 
● Poor documentation of patient follow up 
● Inadequate guidance on back to school transition 
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CAST QI  

● Monthly webinars 

● PDSA cycles 

● Tools for providers, patient, 

and school  
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Patient Case 
PDSA cycles explained 
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“John” 

18 yo Male 
 
Injured while wrestling via a direct hit to the  
nose 

No evidence of skull fracture 

No retrograde or anterograde amnesia 

No LOC 

No seizure 

Hx of 4 prior concussions 

Negative for prior h/a, developmental 
problems and psychiatric problems 
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Patient Case 

11/12/18: Injury Date 
 
Triaged using Concussion 
Screening 

Patient brought in same day 

 

 

PDSA CYCLE 1: Phone 
triage 
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Patient Case 
11/12/18: Initial Visit  
Answered “yes” to: 

- Headache 
- Visual problems 
- “Tingling” 

ACE Score = 3 

F/u in 2 days 

PDSA CYCLE 2: Using the ACE 

PDSA CYCLE 3: Documenting 
follow up  

PDSA CYCLE 4: Providing the 
CDC Handout  
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Patient Case 
11/15/18: Follow up Visit 
 
Answered “no” to all prompts 

ACE Score = 0.  Able to tolerate 
30 mts of cognitive work without 
symptoms 

Cleared for return to school 
using ACE Care Plan 

 

PDSA CYCLE 5: ACE care 
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Patient Case 
11/19/18: Post-return 
to school 
 
Answered “yes” to: 

- Dizziness 
- Sensitivity to light 
- Mental fogginess 
- Drowsiness 
- Slowed down 

ACE Score = 5 

No longer cleared for school. 
Due to inability to tolerate 
cognitive work  

11/23/18: Follow up 
 
Answered “yes” to: 

- Dizziness 
- Sensitivity to light 
- Mental fogginess 
- Drowsiness 
- Slowed down 

ACE Score = 5 ( intensity less) 

 

Tolerating 2 hrs of cognitive 
work. Cleared for return to 
school per Post-Concussion 
Return to School letter 

12/6/18: Follow up 
 
Answered “yes” to: 

- Headaches 
- Fatigue 
- Mental fogginess 
- Problems concentrating 
- Slowed down 
- Irritable 
- More emotional 
- Difficulty falling asleep 

ACE Score = 8 

Referred to Concussion Clinic 
due to lack of progression 
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Reasons for 
failure 
● Poor adherence to cognitive rest 

○ Circumstances ie: crucial school year 
○ Thanksgiving break so he did not get adequate sleep and there 

was too much of screen time and partying. 
● Hx of 4 prior concussions 



Future of Pediatrics 2019 Future of Pediatrics 2019 

CAP Data  

Total number of Calls Received 261 

Appointment Made 178 

Appointments Not Made 83 

Patient Cases received for Head Injury from 5/1/18-5/1/19 

Patients who called but not seen for an appt 

Appt cx 1 

Homecare 43 

Went to concussion clinic 1 

Went to ER 38 

Grand total 83 
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CAP Data  

Laceration 8 Appropriate 

Neck pain 2 Appropriate 

No appts/After 
Hours 

10 Potentially avoidable 
- Triage education 

Parent decided 8 Potentially avoidable 
- Parent education 

Vision/Hearing/Hea
dache 

10 Avoidable 

Breakdown of 38 ER visits 

Types # sent to 
ER 



Future of Pediatrics 2019 Future of Pediatrics 2019 

Future Goals  
● Improving triage 
● Adequate neuro exam 

○ Provider training 
● PT/OT referrals  

○ List of providers for clinical use 
● Conducting neuro/psych testing 
● Keeping relevant with current research 

○ Adopting changes 
○ Participating in Cast 2 
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CAST 2.0 

• We were very successful and we want to offer it to more 
people 

• Collect other useful data 
• Baseline vs. ongoing ER/urgent care utilization 
• Pre/post time to school return 
• How often is guidance given during pre-sports physicals 
• Monitor changes in referral patterns at SCORE and Neurology 

clinics 
• Discuss preseason/post-concussion neuropsychological 

testing 

45 
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CAST 2.0 

• Can we tweak the model? 
• Practice champion engages in training and then disseminates to 

the group 
• More regular feedback to practices on performance 
• Have someone dedicated to help practices incorporate elements 

into EMR 
• Work on incorporating more case based discussion 
• Live sessions to teach the exam – with posted video 
• Offer it to other providers (ED/urgent care clinics, School Nurses, 

Athletic trainers, Neurologists) 
• Integrate CAST 2.0 with the Pediatric Health Network 

members 

46 
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