
Recognition, Evaluation and 
Management of Concussions

A Case-based Learning Series

Jordan Hilgefort, MD & Mitchell Odom, MD



vDisclosures & COI

Neither of the presenters have any disclosures or 
conflicts of interest to report.

Department of Family Medicine – Sports Medicine



vObjectives

• Review concussion assessment tools for assistance in 
evaluation and diagnosis

• Identify signs and symptoms necessitating advanced imaging

• Recognize factors that contribute to an increased symptom 
burden and prolong concussion recovery, and incorporate 
screening for them into your clinical practice

• Prescribe a return to play and return to learn/work protocol 
for patients in your clinical practice
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5. Diagnosing Concussion
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vConcussion

“A traumatically induced transient disturbance of 
brain function that involves a complex 

pathophysiological process.1”

American Medical Society for Sports Medicine Position Statement
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vConcussion

A traumatically induced transient disturbance of brain 
function that involves a complex pathophysiological 

process.

• What Does this Mean?
– Subset of mild traumatic brain injury

– Majority resolve in 1-4 weeks

– Classified based on injury characteristics and 
functional deficits

– Signs & symptoms cannot otherwise be 
explained by drug, alcohol, medication use or 
alternative injuries or co-morbidities
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vBrief Pathophysiology of Concussion1

• Not completely understood

• Primarily based on animal models

• Force on the brain neuronal cell membrane and 
axon stretching =
– change in intracellular ion concentrations

• ↑ utilization of glucose to restore sodium and potassium balance

– decrease in resting cerebral blood flow

– indiscriminate release of neurotransmitters

– mitochondrial dysfunction reactive oxygen species

Department of Family Medicine – Sports Medicine



vBrief Pathophysiology of Concussion

Energy imbalance develops given ↑ uptake of glucose in the 
face of ↓ cerebral blood flow & mitochondrial dysfunction
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vNotable Concussion Statistics

• ~3.8 million concussions in the USA per year during 
competitive sports and recreational activities2

– Up to 50% of these concussions are likely 
unreported2

• Concussion can occur in any sport, with the highest 
incidence in football, hockey, rugby, soccer and 
basketball3,4,5,6

• When you group sports and recreation:

– Men: bicycling, football and basketball

– Women: bicycling, playground activities and 
horseback riding

• ↑ incidence in females compared to males competing in 
the same sport7
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vEvaluating a Potential Concussion

• All athletes with a suspected concussion should be 
removed from play and assessed by a licensed 
healthcare provider trained in the evaluation and 
management of concussions. (Michigan Law)
– Obtain HPI (particularly if mechanism is not visualized)

• Assess Symptoms

• Perform Cognitive Evaluation (including 
orientation, past and immediate memory, new 
learning and concentration) 

• Balance testing 

• Physical examination
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vEvaluating a Potential Concussion

Sideline Evaluation

Standardized 
Assessment of 
Concussion8 (SAC)

- Best when compared 
to a known baseline

Modified Balanced Error 
Scoring System (M-
BESS) Test

Physical Exam
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vEvaluating a Potential Concussion

Sideline Evaluation

Rule out Red Flags10

- if present, head 
and/or neck imaging 
should be obtained 
immediately

Monitor for 
deteriorating physical 
or mental status
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vEvaluating a Potential Concussion

Office-Based Evaluation

Sport Concussion 
Assessment Tool– 5th Edition 
(SCAT 5)

- Child and Adult versions

- On-field (immediate) and 
Off-field (office-based) 
sections

Physical Exam

- Emphasis on Neuro Exam
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vEvaluating a Potential Concussion

Office-Based Evaluation – Physical Exam
Head Examination 
• Facial and skull bony tenderness 

• Lacerations/swelling 

• TM rupture 

Neck Examination 
• Bony tenderness (spinous process, mastoid process) 

• Full ACTIVE ROM without pain (flexion, extension, rotation) 

• Isometric strength testing of neck 

• Spurling’s maneuver (only if passive ROM is not painful) 

• Strength of upper and lower extremities 

• Pronator Drift 

Department of Family Medicine – Sports Medicine



vEvaluating a Potential Concussion

Office-Based Evaluation – Physical Exam
Neurologic Examination
• Cognition/ Mental Status: Orientation (day, time, date, month, year) 

• Immediate memory (5 item immediate recall) 

• Delayed recall (recall prior 5 items approximately 5 minutes after 
immediate recall) 

• Concentration (digits backwards, months backwards, serial sevens, 
WORLD backwards) 

• Affect 

• CN testing: EOM evaluation (nystagmus), speech 

• Balance assessment (Modified BESS, tandem gait, Rhomberg test) 

• Coordination (finger-nose-finger, heel-to-shin, rapid finger movements)

• Vestibular-Oculomotor Screen (smooth pursuit, saccades, convergence, 
vestibular-ocular reflex, vestibular motion sensitivity)
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vCASE #2 – Diagnosing Concussion

• 16 yo F soccer player, struck in the head by 
another player while going for a header

• Removed from play by her coach

• Presents to your office 2 days later for evaluation 
of Head Injury
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vCASE #2 – Diagnosing Concussion

What Do You Do?

• Obtain a History

• Symptom Checklist

– symptoms are the most sensitive indicator of 
concussion11 

– heterogeneous

• Standardized Concussion Assessment Tool

– SCAT5 and Child SCAT5 are recommended by 
the Concussion in Sport Group1

• Physical Examination – emphasis on Neuro exam
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v

• Injury Mechanism: head to head impact 

• Recall/memory of injury: full memory 

• Past concussions or head injuries: 1 prior 
concussion, recovered in 2 weeks, no residual 
symptoms, 1 year ago. 

• Sports, positions and individual playing style: 
forward 

• Pre-injury mood disorders, learning disorders, 
attention deficit disorders (ADD/ADHD) and 
migraines: ADHD
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v

• Symptom Checklist 
completed

• Standardized Tool for 
assessment of 
concussion utilized (ex. 
SAC or SCAT5)

• Physical Exam with 
emphasis on performing 
a comprehensive 
Neurological Exam

CASE #2 – Diagnosing Concussion – Assessment
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vCase #2 – Diagnosing Concussion

Is This a Concussion?
• Clinical Judgement

• Based on Symptoms, Standardized Assessment Tools 
and Neurological Examination

– Graded symptom checklists

• Objective tool for assessing a variety of 
concussive symptoms 

• Track the severity of symptoms over serial 
evaluations 

– Standardized assessment tools (ex. SCAT5) & 
Objective examination 

• Provides a helpful structure for evaluation
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vCase #3 – Managing Concussion

• 14 yo Freshman running back on the HS football 
team. You evaluated him following the game on 
Friday night and diagnosed a concussion.

• He presents to your office for Saturday clinic and 
symptom score is 28 on SCAT5.

• No significant neurological deficits are observed 
but he reports difficulty concentrating and minimal 
increase in headache while completing the 
SCAT5.

• He is visibly bothered by the light in the 
examination room.
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vCase #3 – Managing Concussion

• Provide School/Work Accommodations

– Return to school is preferred

– Avoid social isolation

• Manage with serial examinations, typically weekly, 
until symptoms resolve

– Concussion-related signs and symptoms should 
be resolved before returning to sport

– Athlete should be off all analgesics for 24 hours 
without symptoms before returning to sport

• Return to Work/School/Athletics should be 
progressive 
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vManaging Concussion

Managing Symptom Burden

• Nausea→ avoid reading or looking at phone in the car 

• Photophobia→ sun glasses, adjust seating away from windows in 
class, turn out lights when possible 

• Blurry vision→ limit reading to small amounts. Listen in class. Limit 
computer/ gaming 

• Vestibular Ocular Motor Impairment, nystagmus→ Vestibular PT, 
Limit reading homework until improves, provide class notes to avoid 
looking up/down in class 

• Drowsy→ allow naps as needed if not affecting sleep overnight. 

• Neck spasms→ Physical Therapy, neck stretching 

• Impaired Concentration/Memory→ No testing/exams in school, may 
need accommodations to repeat assignments/instructions, may 
need repetition/assistance 

• Impaired Balance→ Balance training, avoid bike riding, elevated 
surfaces
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vManaging Concussion

• Risk Factors for Prolonged Recovery
– Premorbid concussion

– Delayed removal from activity

– Symptom severity

– Youth

– Migraines

– Mood disorders (depression, anxiety, etc.)

– Learning disorders (ADD, ADHD)

– Neurological or Psychiatric disorders

– Pre-injury symptoms

– Family and/or Social stressors
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vManaging Concussion

Return to Learn1
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vManaging Concussion

Return to Learn1
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vManaging Concussion

• Return to Play1
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vManaging Concussion

• Consensus guidelines endorse 24–48 hours of 
symptom-limited cognitive and physical rest 
followed by a gradual increase in activity, staying 
below symptom-exacerbation thresholds12.

• There is no human evidence that nutraceuticals 
prevent or ameliorate concussion in athletes13-15.

• Most consistent predictor of recovery is the 
number and severity of acute and subacute 
concussive symptoms16.

• There are no evidence-based guidelines for 
disqualifying or retiring an athlete from sport after 
concussion.
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vResources

• Link to Adult SCAT5 (Ages 13 and up)

– https://bjsm.bmj.com/content/bjsports/early/2017/04/26/bj
sports-2017-097506SCAT5.full.pdf

• Link to Child SCAT5 (Ages 5-12)

– https://bjsm.bmj.com/content/bjsports/early/2017/04/26/bj
sports-2017-097492childscat5.full.pdf

• Link to SAC

– http://concussioncorps.org/wp-
content/uploads/2013/04/SAC.pdf

• CDC’s Heads Up Concussion Education

– https://www.cdc.gov/headsup/index.html

• VOMS

– https://www.bamc.org/media/1393/voms-exam.pdf



vResources

Sample School Accommodations Letter

To whom it may concern: 

This patient is currently under my medical care for treatment of a concussion. Please make school 
accommodations to assist with his/her recovery process. These may include, but are not limited to, rest 
breaks during class, homework, and examination as dictated by symptoms exacerbation; repetition and 
written instructions for assignments/instructions; extended time for assignments and examinations and/or 
forgiveness of projects or assignments; providing class notes; allow to wear sunglasses and provide 
seating away from bring lights and noisy environments; lighter workload; and/or shortened school day as 
necessary. Please forgive any non-essential homework/assignments. He/She should not return to gym 
class or sports at this time and should not have additional coursework to make up for missed gym class.
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