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Are we HEADed in the Right Direction?











Objectives

• Why are we talking about concussions again?

• Updates from the neurology conference 

• Epidemiology of concussions in the NFL

• Review commons signs and symptoms 

• NFL game day concussion protocol

• Why are concussions so hard to diagnose 

• Post-Test with videos



Not another concussion talk…

• Media scrutiny 

• NFL rule updates (fines and draft picks)

• How can we improve?



News Headlines



Former Players



Discipline For Violations

• First violation- remedial education and/or 
max fine of $150,000 against the club

• Further violations- minimum $100,000 
against the team

• If the commissioner determines medical team 
failed to follow protocol because of 
competitive considerations, the club may be 
required to forfeit draft pick(s).



We Are Still Not Perfect 

• We need to understand the in-game factors 
that are associated with concussions in the 
NFL.

• Leads to efforts directed at athlete safety, 
improvements in equipment, rules, coaching 
and playing technique 

Clark, M et al. Descriptive characteristics of concussions in National Football League Games, 2010-2011 to 2013-
2014.  AJSM vol. 45, No. 4, 2017 
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Terminology:
• CISG – Concussion in sport group    
• SRC – Sport related concussion
• TBI – Traumatic brain injury 

Is concussion part of a TBI spectrum with less structural 
change than severe TBI?

UNRESOLVED
McCrory P et al. Consensus statement on concussion in sport – the 5th international conference on concussion in 
sport held in Berlin, Oct 2016. Br J sports med 2017;0:1-10 



Definitions:

• SRC is a brain injury.

• Direct blow that transmits a force to the head

• Rapid onset of short lived impairment of neurological 
function 

• May result in neuropathological change but the acute 
signs and  symptoms reflect a functional disturbance

McCrory P et al. Consensus statement on concussion in sport – the 5th international conference on concussion in 
sport held in Berlin, Oct 2016. Br J sports med 2017;0:1-10 



Definitions:
• Standard structural neuroimaging is normal

• SRC results in a range of clinical signs and 
symptoms that may or may not involve loss of 
consciousness

• Symptoms cannot be explained by drug, alcohol, 
medications or other injuries (i.e. cervical injuries, 
peripheral vestibular dysfunction, psychiatric)  

McCrory P et al. Consensus statement on concussion in sport – the 5th international conference on concussion in 
sport held in Berlin, Oct 2016. Br J sports med 2017;0:1-10 



• Standard orientation questions (time, place 
and person) are unreliable

• Helmet based sensor systems to diagnose or 
assess SRC is not supported

McCrory P et al. Consensus statement on concussion in sport – the 5th international conference on concussion in 
sport held in Berlin, Oct 2016. Br J sports med 2017;0:1-10 



Epidemiology:

• 871 SRC reported 2010-2014

• 1324 games, incidence rate of 0.658

Clark, M et al. Descriptive characteristics of concussions in National Football League Games, 2010-2011 to 2013-
2014.  AJSM vol. 45, No. 4, 2017 



More concussion occurred in the last quarter 
(29.6%)



Most occur between the offensive and defensive 
20 yard lines, 32.2% in the red zone 



Majority occurred with less than 10 yards (59%) 



Chart showing concussions by week

Teramoto, M et al. Game schedules and rate of concussions in the NFL.  The orthopedic journal of sports medicine.  
2017.



Time of the Week

• More away game concussions

• No association between concussion 
and timing of bye week 

• No association of playing overseas

• Less rest days (Thursday night game) 
did not increase concussions 

Teramoto, M et al. Game schedules and rate of concussions in the NFL.  The orthopedic journal of sports medicine.  
2017.

• Increased risk after longer 
rest (9-14 days)



Clark, M et al. Descriptive characteristics of concussions in National Football League Games, 2010-2011 to 2013-
2014.  AJSM vol. 45, No. 4, 2017 

Data is Driving Change

• Rule changes (kickoff line moved up 5 yds 2011), 
running start of kickoff team reduced from 10 to 
5 yards

• Penalties 

• Banning wedge and bunch blocking on kick 
returns 

• Blindside blocks to the head and neck of 
defenseless receivers

• Crown of the head impacts were made illegal



Data is Driving Change
• 2009 concussion policy 

• 2009 independent neurological consultants 
had to sign off on athletes who sustained 
concussions

• 2011 ATCs in the sky “ATC spotters”

• 2013 unaffiliated neurotrauma consultants

• 2013 NFL $60 Million dollar investment to 
improve mTBI diagnosis   

Clark, M et al. Descriptive characteristics of concussions in National Football League Games, 2010-2011 to 2013-
2014.  AJSM vol. 45, No. 4, 2017 

Teramoto, M et al. Game schedules and rate of concussions in the NFL.  The orthopedic journal of sports medicine.  
2017.



Helmet Technology
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Observable Signs

• Loss of consciousness

• Slow to get up 

• Motor coordination/ balance problems

• Blank or vacant look

• Disorientation

• Amnesia

• Clutching of head after contract

• Facial injury in combination with above



Loss of consciousness



Slow to get up



Motor coordination problems







Vacant look/ Disorientation



Amnesia



Clutching of head  after contact



Facial injury, plus



Impact Seizures 



Concussive convulsions:

• Initial period of tonic stiffening followed by 
myoclonic jerks of all limbs

• Occur within seconds of impact

• Last for seconds

Kuhl, N et al. Sport related concussive convulsions: a systemic review 2017 The physician and sports medicine 1-6 



Asymmetric posturing:

• Tonic posturing without clonic movements

Kuhl, N et al. Sport related concussive convulsions: a systemic review 2017 The physician and sports medicine 1-6 



Kuhl, N et al. Sport related concussive convulsions: a systemic review 2017 The physician and sports medicine 1-6 



Bear Hug Posture

Kuhl, N et al. Sport related concussive convulsions: a systemic review 2017 The physician and sports medicine 1-6 





Fencing Response

Kuhl, N et al. Sport related concussive convulsions: a systemic review 2017 The physician and sports medicine 1-6 



Righting Movements

Kuhl, N et al. Sport related concussive convulsions: a systemic review 2017 The physician and sports medicine 1-6 



• No clear consensus currently exists on the 
prevalence of seizures or their associated 
morbidity in sports-related activity.

Kuhl, N et al. Sport related concussive convulsions: a systemic review 2017 The physician and sports medicine 1-6 



Clinical management 
1. Imaging?

2. EEG?

3. Anti seizure medication?

Kuhl, N et al. Sport related concussive convulsions: a systemic review 2017 The physician and sports medicine 1-6 



Kuhl, N et al. Sport related concussive convulsions: a systemic review 2017 The physician and sports medicine 1-6 

• Education can improve sideline recognition 
and acute stabilization of the athlete 

• 68% of SRC-C is characterized by posturing

• Recognizing the ”bear hug posture” or 
“fencing response” immediately after head 
impact is paramount



Kuhl, N et al. Sport related concussive convulsions: a systemic review 2017 The physician and sports medicine 1-6 

Ominous Signs
• Delayed seizure onset

• Extended periods of unconsciousness  

• Lucid interval prior to losing consciousness

• Seizure greater than 5 minutes

• Focal neurological deficit 

Emergency Action Plan and Prompt Emergency 
Medical Attention



Kuhl, N et al. Sport related concussive convulsions: a systemic review 2017 The physician and sports medicine 1-6 

• CISG guidelines - concussive convulsions should 
not be a modifying factor in the management of 
SRC 

• This can be concluded given the low incidences of 
imaging studies with positive findings, EEGs with 
abnormal features, long-term sequelae, and AEDs 
required for pharmacologic control. 



Potential Concussion Symptoms

• Headache

• Dizziness

• Balance or coordination difficulties

• Nausea

• Amnesia

• Cognitive Slowness

• Light/sound sensitivity

• Disorientation

• Visual disturbance

• Tinnitus



When to send to the ER

• Worsening headache

• Very drowsy or not easily awakened

• Unable to recognize people

• Significant nausea or vomiting

• Develops weakness or numbness in arms or 
legs

• Develops seizures

• Slurred speech

Putukian, M. Clinical evaluation of the concussed athlete: a view from the sideline.  Journal of Athletic Training. 
2017; 52(3):236-244 



Objectives

• Why are we talking about concussions again?

• Updates from Berlin 2016

• Epidemiology of concussions in the NFL

• Review commons signs and symptoms 

• NFL game day concussion protocol

• Why are concussions so hard to diagnose 

• Post-Test with videos



Game Day Home Coverage





So what happens when someone is 

suspected of having a concussion?





Tent Evaluation 





Unaffiliated Neurotrauma Consultant 



Video Review



Locker Room Evaluation





















Vestibular/Ocular Motor Screening 
(VOMS)
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• SRC is considered to be amongst the most
complex injuries in sports medicine to 
diagnose, assess and manage.

McCrory P et al. Consensus statement on concussion in sport – the 5th international conference on concussion in 
sport held in Berlin, Oct 2016. Br J sports med 2017;0:1-10 



• Evolving injury in the acute phase

• Majority occur without LOC or frank 
neurological signs

No perfect diagnostic test or marker!  

McCrory P et al. Consensus statement on concussion in sport – the 5th international conference on concussion in 
sport held in Berlin, Oct 2016. Br J sports med 2017;0:1-10 



• In some cases an athlete appears dazed or out of 
it, answers questions a bit more slowly than 
expected or appears to process information more 
slowly or displays an unusual affect and yet 
completes the sideline assessment without 
errors.

• The ATC and team physician should keep the 
athlete out of play because of the clinical 
assessment of a suspected concussion.

Putukian, M. Clinical evaluation of the concussed athlete: a view from the sideline.  Journal of Athletic Training. 
2017; 52(3):236-244 



• The clinical assessment and intuition of the 
sideline clinician remain the criterion standard 
and should take precedence over how an 
athlete performs on sideline testing.

Putukian, M. Clinical evaluation of the concussed athlete: a view from the sideline.  Journal of Athletic Training. 
2017; 52(3):236-244 



• Fast paced environment 

• Symptoms are so diverse

• Some teams have high turnover and you may 
not be familiar with their baseline personality 

McCrory P et al. Consensus statement on concussion in sport – the 5th international conference on concussion in 
sport held in Berlin, Oct 2016. Br J sports med 2017;0:1-10 



Field View



Concussion Nondisclosure 

• Retrospective survey design

• Data from retired NFL Players General Health 
Survey (GHS)

• 2010 Sample N = 829

• Average age 61

• Largest group played 6-10 years 

• 23.2% offensive lineman, 15.2% linebacker

• 56.8% played before 1976 (pre spearing)

Kerr, Z et al. Concussion nondisclosure during professional career among a cohort of former NFL athletes. The 
American journal of sports medicine.  Vol 46 2018



Concussion Nondisclosure 

• 50.3% admitted to not informing medical 
staff after sustaining a concussion 

• Prevalence was higher among non whites 
(56.2%), after the spearing rule change and 
linebackers (57.1%)

• Lowest nondisclosure was running back 
(35.2%) and quarterbacks (42.2%)
Kerr, Z et al. Concussion nondisclosure during professional career among a cohort of former NFL athletes. The 
American journal of sports medicine.  Vol 46 2018



Concussion Nondisclosure 

• Limitation: self report

• Did not examine reasons for nondisclosure

Kerr, Z et al. Concussion nondisclosure during professional career among a cohort of former NFL athletes. The 
American journal of sports medicine.  Vol 46 2018



If there is any suspicion 
of a head injury remove 

the athlete from play.

McCrory P et al. Consensus statement on concussion in sport – the 5th international conference on concussion in 
sport held in Berlin, Oct 2016. Br J sports med 2017;0:1-10 
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Conclusions

• Concussions continue to be one of the most 
difficult diagnoses to make in sport.

• Tremendous variability in presentation

• The NFL game day protocol continues to 
evolve to protect our players.

• Recognizing concussion signs are of the 
utmost importance and require a team 
approach.



Questions???



Balance Assessment: Biodex Sway



Helpful Resources


