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 After participation in this educational activity, attendees will 
be able to 
• -discuss concussion identification and assessment
• -describe best practices in returning to learn and play after 

concussion
• -identify treatments and therapies utilized in concussion management 

and supported by medical research

Objectives
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Resources

Harmon KG, Clugston JR, Dec K, et al. American Medical Society for Sports Medicine 
position statement on concussion in sport. Br J Sports Med. 2019;53(4):213-225.

Lumba-Brown A, Yeates KO, Sarmiento K, et al. Centers for Disease Control and Prevention 
Guideline on the Diagnosis and Management of Mild Traumatic Brain Injury Among Children. 
JAMA Pediatr. 2018;172(11):e182853
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 Complex pathophysiological process affecting the brain caused by 
direct or indirect biomechanical forces

 Typically results in the rapid onset of short-lived neurological 
impairment that resolves spontaneously

 May or may not involve LOC
 The acute clinical symptoms largely reflect a functional disturbance 

rather than a structural injury
 Grossly normal neuroimaging studies

Concussion Definition
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Concussion

mTBI

Mod TBI

Severe TBI

TBI – Traumatic Brain Injury
• Globally, 10 million 

hospitalizations/deaths 
annually (Langlois, J Head Trauma 
Rehab, 2006)

• Majority of TBI’s – probably 
75% - are mild, which 
encompasses concussion 
(http://www.cdc.gov/traumaticbraininj
ury/data/rates.html)

• 20% of Canadian and 
American 7-12th graders 
have had TBI (Ilie et al, JAMA, 
2013; Veliz et al, JAMA, 2017) 
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Concussion mTBI

Why do we worry?
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 3.4x increased risk of lower extremity injury in NCAA D1 
athletes in season after concussion (Herman, Sports Med, 2016)

 “… a cumulative effect of concussions across the lifetime 
may contribute to worsening dual-task dynamic motor 
function after concussion.” (Howell, J Neurotrauma, 2016)

Why do we worry?
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 “The results of this study indicate that recovery from mTBI is 
a nonlinear process and the time course to full recovery for 
some may be protracted. This supports the possibility that, in 
a subpopulation of patients, full recovery may not ever be 
achieved.” (McMahon, J Neurotrauma, 2014)

Why do we worry?
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(Giza, Hovda, et al, UCLA Brain Injury Research Center)
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 “…the basic science finding of neurometabolic dysfunction 
underlying a period of vulnerability to repeated concussion 
has been linked to clinical vulnerability in multiple studies” 
(Giza, et al, Neuron, 2017)

Why do we worry?
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 $7.1 million settlement from Grossmont Union High School District - H.S. football 
injury- Coaches didn’t recognize or respond to symptoms, did not complete 
concussion training

 $7.5 million from La Salle University- Player wrongly cleared to return to play
 Sandpoint Idaho- Bonner County School District- Concussion suspected but did not 

remove from play
 Pop Warner Football Lawsuit- Failed to monitor games, practices, rules, and medical 

care.  Did not have a protocol or an ability to recognize and diagnose brain injuries
 Parkrose School District, Portland, OR – Coaches failed to remove symptomatic player 

who was cleared by medical personnel.

Concussion Lawsuits
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 Clinical diagnosis – there is no single diagnostic test that is completely 
accurate.

 Appropriate mechanism 
 Rapid onset of symptoms in any of 4 domains:

• Somatic (headache, nausea, etc.)
• Cognitive (impaired short term memory, perseveration, “fogginess”.)
• Emotional (irritability, depression, etc.)
• Sleep (increase need, decreased restorative sleep, etc.)
Symptoms are not explained by another diagnosis

Diagnosis
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Diagnostic (Un)certainty

Kutcher and Giza,  Continuum, 2014


Table 1: Concussion diagnosis by degree of certainty

		Classification

		Definition

		Management



		Possible

		Concussion is not the most likely cause of the clinical presentation.  Other possible explanations are identified, such as migraine headache, dehydration, or viral illness. The presumed traumatic insult was not witnessed or difficult to describe.

		situational



		Probable

		Concussion is the most likely cause of the clinical presentation.  While other possible explanations exist, they are deemed less likely.  The traumatic insult was clearly defined by witnesses or identifiable on video.

		as concussed



		Definite

		Concussion is the ONLY explanation for the clinical presentation.

		as concussed
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 Memory Test
 Glascow Coma Scale
 Cervical Spine Assessment
 Background
 Symptom Evaluation
 Cognitive Screening
 Neuro Screen (includes balance)
 Delayed Recall

Diagnosis - sideline
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 Symptom scale
 Sleep-wake cycle
 Cervical spine
 Detailed neurologic exam

• Cranial nerves, motor function, DTRs
• Balance
• Vestibular-ocular
• Cognitive
• Coordination
(Matuszek, Sports Health, 2016; McCrory, BJSM, 2017)

Diagnosis - office
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 Conventional MRI and CT assess macroscopic injuries

Neuroimaging
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 Diffusion tensor imaging can assess microstructural injuries.

Neuroimaging 

Hulkower, Am Journal Neurorad, 2013
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 “Seven different neuroimaging methods were investigated in 
included studies. The most frequently used method, diffusion 
tensor imaging (41%), had heterogeneous findings with 
respect to the specific regions and tracts that showed group 
differences”

Neuroimaging

Schmidt, “Imaging in Pediatric Concussion: A Systematic Review”, Pediatrics, 2018
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 “Although there is increasing interest in finding objective 
measures of injury and recovery, emerging imaging and 
serum biomarkers are not ready for routine clinical use. ” 
(Eisenberg, Curr Opin Peds, 2018)

 “…in recent systematic reviews, the overall level of evidence 
is low for using fluid biomarkers for diagnosis of SRC.” 
(Harmon, et al, BJSM, 2019)

Diagnosis
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 Protect from further harm
 Ensure resumption of cognitive loading activities in a timely 

fashion
 Ensure resolution of metabolic injury prior to returning to risk
 Address psychosocial and physical impairments, adding 

treatment when appropriate

Goals of management
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3 Phases of recovery
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Treatment

(Brown, et al, Pediatrics, 2014)
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Management

 “Earlier time to aerobic exercise is associated with faster 
recovery following acute sport concussion” (Lawrence, et al, 
PLOS One, 2018)

 “…individualized subsymptom threshold 
aerobic exercise treatment prescribed to adolescents 
with concussion symptoms during the first week after SRC 
speeds recovery and may reduce the incidence of delayed 
recovery.” (Leddy et al, JAMA Ped, 2019)
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Treatment

McCrory, BJSM, 2017
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 “There is no human evidence that nutraceuticals prevent or 
ameliorate concussion in athletes.” (Harmon, BJSM, 2019)

Treatment 
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 Cognitive behavioral therapy
 Vestibular therapy
 Vision therapy
 Manual therapy
 Symptom management – nausea, headache, sleep

• Zofran 4-8 mg ODT
• NSAIDs, Acetaminophen, triptans?, TCAs (nortriptyline 10-25 mg qhs)
• Melatonin 1-10 mg qhs

Treatment – acute symptom management
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 “In both adults and children, the only intervention that has 
demonstrated reasonably consistent success in reducing 
morbidity is the provision of psychoeducation, advice, and 
reassurance soon after injury.” (Kirkwood, J Peds, 2017)

Treatment 
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 General loss of efficiency in most things
 Need to accommodate physical, emotional, cognitive, and 

sleep/fatigue issues associated with concussion
 “If they have to take a test before they’re recovered, they’re 

just testing the concussion, not knowledge.” –Jeff Kutcher 
MD

Treatment – return to learn
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 Accommodations often times are very different depending on 
the student, their academic performance history, current 
symptoms, grade level, family support or lack of support, etc.

 Concussions typically exacerbate pre-concussion academic 
difficulties 

Treatment - accommodations
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Treatment – return to learn

Stage Aim Activity Goal

1 Daily activities at 
home that are 
symptom free

Reading, texting, screen time that 
don’t increase symptoms (start at 
5-15 minutes)

Gradual return to 
daily activities

2 School Activities Homework, reading, or other 
cognitive activities outside of the 
classroom

Increase tolerance to 
cognitive tasks

3 Return to school 
(part-time)

Gradual intro to schoolwork. May 
need increased breaks

Increase academic 
activity

4 Return to school 
(full-time)

Gradual progression of school 
activities until patient can tolerate 
a full day

Return to full 
academic activity
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Treatment - accommodations
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 What is recovery?
• Very likely that clinical and neurological recovery are 2 

different things
 Clinical recovery defined as a return to normal activities 

(work/school/sport)
 Neurological recovery is normalization of all objective testing 

– neurocognitive, imaging, etc.
• Difference between clinical and neurological recovery 

supports a “buffer zone” of activity
 Gradual increases in activity before full contact

Recovery
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 As such, using multiple markers of recovery prior to 
discharge is optimal
• Family/school/work/peer input
• Symptom scale
• Physical exam
• Neurocognitive testing
• Balance/vestibular testing
• Oculomotor testing

Recovery
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Treatment – return to sport
Stage Aim Activity Goal of Each Step

1 Symptom-limited 
activity

Daily activities that do not 
provoke symptoms

Gradual reintroduction of 
work/school activities

2 Light Aerobic 
Exercise

Walking or Stationary Cycling at 
slow to medium pace. 
No resistance training

Increase Heart Rate

3 Sport-Specific
Exercise

Running/Skating Drills allowed. 
No head impact

Add movement

4 Non-Contact 
Training Drills

Harder Training. Start 
progressive resistance training

Exercise, Coordination,
and increased thinking

5 Full Contact 
Practice

Following medical clearance, 
participate in normal training 
activities

Restore Confidence and 
assess functional skills by 
coaching staff

6 Return to Sport Normal Game Play
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 Concussions are common
 Concussions can be associated with diverse 

neurophysiological impairments and as such can be a 
challenge to diagnose. 

 Reducing risk of further harm while initiating therapies for 
emotional, cognitive, vestibular, and physical effects is the 
standard of care. 

 Because of this, care is optimal when coordinated between 
the patient, treating provider/ATC, coaches, school, family.

Summary
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 If a concussion is suspected, remove the patient from risk for 
further injury

 Evaluate the patient
 Decide what initial interventions are necessary after thorough 

evaluation
 See the patient back weekly and reassess
 Continue aiding with accommodations at each visit; define 

trajectories if the patient has persistent symptoms; treat 
those symptoms. 

How to Manage a Concussion
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Questions and Answers
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