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Goals
 









Understand the initial assessment of concussion 

Become familiar with tools that aid in diagnosis of 
concussion 

Understand the management of acute concussion
 

Review standard return to play guidelines 











Epidemiology of Concussion 

About 45 million young people participate in sports 
annually in US 

Incidence of concussion unknown and underestimated
 
 Possibly as many as 4/10 NEVER reported 

Current estimate: 1.1-1.9 million sports and recreation 
related concussions annually in <18 age group 



 

Epidemiology of Concussion
 











Concussions more likely in games than in practice
 

Highest rates: boys in football and hockey 

Overall number of concussions 

Football 

Girls soccer 



 











Are Concussions Increasing? 

Concussions appear to be increasing 

More youth playing team sports 

Increased focus on safety-coaches, parents, athletes, health-
care professionals 

Better diagnostic techniques 

75% seen initially in a primary care setting 



 

 

 

Suspected Concussion
 















Evaluate for serious injury: head, cervical spine, other 
medical condition 

Removal from play is a critical step 

Most concussions resolve in about 10 days 

Athletes who have additional head impact within 24 

Have more symptoms 

Have a more prolonged recovery 

Younger athletes take longer to recover 



  

Initial Assessment
 









Evaluation by healthcare provider at time of injury 

Follow-up in 24-48 hours 
 Sooner if worsening or concerning symptoms 

History-incident and mechanism 

Physical exam-vital signs, mental status, cranial nerve 
assessment, manual muscle testing/reflexes, head and 
neck exam, balance/coordination, vestibular system, 
ocular exam 



 

Physical Exam-Balance/Coordination
 









 Balance 

BESS (balance error scoring test) 

Modified BESS test 

Single leg stance 

Tandem gait 



Modified BESS Test
 



Physical Exam-Balance/Coordination
 







Coordination 

Finger to nose 

Rapid alternating movements 

Heel to shin 



 

Physical Exam-Vestibular System
 











Include visual acuity (overlap with vestibular system) 

Halmagyi (head thrust test) 

Fix eyes on a central target (examiner nose) while head is turned 
by examiner rapidly to the right and left 

Normal response results in rapid eye movements to keep target 
in center of retina 

Abnormal if eyes turn in same direction of head and then “catch 
up” 



 

  

 
 

  
 

 











Ocular/Ophthalmologic 
 Screening exam: 

Smooth pursuit-follow a moving target, horizontal and vertical 

Saccades-follow a target between 2 points as quickly as possible 

Near point of convergence/accommodation-stop when sees two 
images or examiner notes outward deviation of one eye 

Vestibular-ocular reflex (VOR)-rotate head horizontal and vertical while 
maintaining focus on a target. Used with metronome 180 beats per 
minute 

Visual motion sensitivity-facing busy area of clinic, patient holds out 
thumb, focuses on thumb, moves head, eyes and trunk 80 degrees to 
right and to left. Metronome 50 beats per minute 

 For each, record: headache, nausea, dizziness, fogginess rating 



Signs, symptoms, risk factors
 



 Objective Assessment of Concussion
 



 

 









Neuropsychological Testing 

In concussion, sensitivity 71-88% 

 Most beneficial when baseline testing is available 

Should only be read by qualified clinicians 

Should not alter management if athletes are still 
symptomatic at rest or with exercise 

Concussion can be accurately diagnosed and managed 
without NP testing 



 













Neuroimaging 

CT and MRI often over-used in initial assessment 

Reserve for cases where it is necessary to evaluate for 
more serious pathology 

Intracranial or subdural bleed 

Craniofacial injury 

Symptoms worsen 

Symptoms persist for greater than several weeks 
 May need referral neurology, PMR, concussion specialist
 



 

Neuroimaging-Red Flags
 















 Red Flags: 

Focal neurologic deficits 

Loss of consciousness > 1 minute 

Neck pain/injury 

Continuing nausea/vomiting 

Persistent disorientation 

Seizure 

Worsening headache 



 





Concussion Management 

Relative physical and cognitive rest 

Recent studies suggest that mild to moderate physical 
activity does not adversely affect recovery 

 Further research needed before adopting this as part of 
treatment plan 



Relative Physical Rest
 















Restrict from: 
Organized sports 

PE classes 

Recess 

Recreational activity 

Permitted 
 Walking unless exacerbates symptoms 

Continue until symptom free 



 

 

 

Relative Cognitive Rest
 















Limit use of mobile devices, TV, noisy environments, computer 
games 

Consider classroom modifications 
Shorter days 

Longer time for tests/homework 

Help with note taking 

Delay major tests until symptoms improved 

Once able to concentrate and tolerate visual and auditory 
stimuli, may return to school 



 

Driving and Risky Tasks
 











Within 24 hours of concussion, impaired response to traffic 
hazards 

 Avoid driving 24-48 hours 

Avoid complex/risky tasks for 24 hours 

May need longer driving restrictions depending on 
symptoms 

Dizziness 

Visual deficits 



Treatment of Symptoms
 



 











Return to Play 

Athletes should be symptom free 

Should have a normal neurological exam 

Back to school with no restrictions 

Off any medications prescribed for concussion symptoms
 

Neurocognitive testing, if performed, is back to baseline 



 Return to Play
 



 Return to Play for Younger Athletes
 



 
  

  

Recurrent Head Trauma
 










Long term effects unknown 

Most studies that suggest chronic traumatic 
encephalopathy (CTE) and chronic neurocognitive 
impairment (CNI) are based on professional football and 
soccer players 

Long term effects in high school athletes are unknown 
One 50 year study of individuals who played football in high 
school showed no difference in neurodegenerative disease 
compared with age matched controls 

New study showed alterations in white matter 6 months post 
recovery despite no symptoms 



 

 

Recurrent Head Trauma
 













Currently no way to eliminate concussions
 

Improve playing technique 

Limit contact in practice 

Enforce game rules 

Rules changes that may decrease contact 

Ongoing studies on head gear 



 

Recommendations
 







Athletes who sustain concussions should wait a minimum 
of 7-10 days before returning to full activity 

Any athlete diagnosed with a concussion should follow a 
guided return to play progression once symptoms are 
resolved 

 Best if supervised by a healthcare provider trained in post 
concussion care 

No driving for 24 hours after a concussion 



Questions?
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