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Overview 

ÅConcussion 

ÅSport specific issues 

ÅNew California legislation  

ÅManagement in adolescent athletes 

ÅSpinal Injuries 

ÅBrachial Plexus Injuries 
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Traumatic Brain Injury in USA  

Å82,000 TBI per year 
while engaging in 
unorganized 
recreational 
activities.  

Å300,000 
Concussions per 
year in organized 
sports 

Centers for Disease Control and Prevention 

(CDC): Sportsïrelated recurrent brain 

injuriesðUnited States. MMWR MorbMortal 

Wkly Rep 46:224ï227, 1997 
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Head Injury 

ÅAmerican football, ice hockey, and boxing 
are usually referenced when discussing 
sports-related head injury because of the 
frequent and obvious violent contact.  

ÅOften observed in sporting activities that 
are considered less violent.  

ÅTop five sports that cause head injury 
requiring hospitalization; football, 
basketball, bicycling, baseball, and 
playground activities  

US Consumer Product Safety Commission 



Pacific Brain & Spine Medical Group 

EDH 

ÅTypically in sports without helmets 

ÅBaseball 

ÅGolf! 
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What is a Concussion? 

ÅCaused by a bump, 
blow, or jolt to the 
head or body 

ÅDisrupts brain activity  

ÅCellular 
metabolism 

ÅElectrical impulses 

ÅChange in neurologic 
function 

A traumatic brain injury (TBI)  
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What is a Concussion? 

Å1.6-3.8 million/year 

Å15% with symptoms 
lasting >1 year 

A traumatic brain injury (TBI)  
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What is a Concussion? 

ÅAdolescent brain is 
MORE sensitive to 
traumatic injury 

Å8.9% of concussions 
occur in high school 
sports 

ÅNeed increased 
vigilance and a 
developmentally-
specific approach to 
managment  

The Adolescent Brain 
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What is a Concussion? 

ÅWomenôs Ice Hockey 
has the highest 
concussion rate in 
NCAA athletes  

ÅConcussion 
outcomes are worse 
in women 

ÅMore research 
required to explain 
difference 
ÅCultural, hormonal, 

structural?  

Gender Difference 
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Concussion Severity 

Grade 1 ï Mild 
ÅNo loss of consciousness (LOC) 

Åbriefly dazed 

Grade 2 ï Moderate 
ÅNo LOC 

ÅBriefly confused 

ÅMay not recall the event  

Grade 3 ï Severe 
ÅLOC with no memory of the event  

ÅAccount for about 10% of all 
concussions 
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 Complaints Reported by Athletes 

ÅHeadache or ñpressureò in head  

ÅNausea, emesis 

ÅBalance problems or dizziness  

ÅDouble or fuzzy vision  

ÅSensitivity to light or noise 

ÅFeeling sluggish or slowed down  

ÅFeeling foggy or groggy  

ÅDoes not ñfeel rightò 
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Signs Observed by Staff 

ÅLoss of consciousness 

ÅMoves clumsily 

ÅAppears dazed or 
stunned 

ÅAnswers questions 
slowly 

ÅPersonality change 

ÅConfused about 
assignment 

ÅUnsure of score, 
period or opponent 

ÅCanôt recall event 
(amnesia) 

Åretrograde 

Åantegrade 
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Concussion in Football 

ÅNFLôs Committee on Mild Traumatic Brain 
Injury 

ÅDefined mild TBI: 
Åtraumatically induced alteration in 

brain function manifested by an 
alteration of awareness and 
consciousness, including but not 
limited to an LOC, a ñding,ò a 
sensation of being dazed or stunned, 
a sensation of ñwoozinessò or 
ñfogginess,ò a seizure or amnesic 
period,  

ÅSymptoms including persistent 
headaches, vertigo, 
lightheadedness, loss of balance, 
unsteadiness, syncope, near-
syncope, cognitive dysfunction, 
memory disturbances, hearing loss, 
tinnitus, blurred vision, diplop- ia, 
visual loss, personality change, 
drowsiness, lethargy, fatigue, and 
inability to perform usual daily 
activities 
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Concussion in Football 

ÅMild TBI study 
Åconcussion in professional football involves a mean impact 

velocity of 9.3 m/second (20.8 mph) and a head velocity change 
of 7.2 m/second (16.1 mph).  
ÅThese are exceptionally high velocities and accelerations and 

long durations. Automotive crashes typically involve impact 
durations of less than 6 msec for head impacts with vehicle rails, 
pil- lars, and structures. The NFL results established new 
information on tolerances in the 15-msec range 
Ådemonstrated the strong correlation of concussion with 

translational accel- eration, which should therefore be the 
primary measure for assessment of the performance of helmet 
protection systems 
ÅHead down tackling 
ÅDeleterious effect on the cevical spine of spearing player 

and increased concussion rate in speared player 
ÅStrike to lower part of lateral helmet/face make ore prone to 

concussion 
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Concussion in Football 

ÅDissenting opinions 
Å2003 NCAA study of 2,905 college football players found those who 

have suffered concussions are more susceptible to further head trauma 
for seven to 10 days after the injury 
Å2003 report by the Center for the Study of Retired Athletes at the 

University of North Carolina found a link between multiple concussions 
and depression among former pro players with histories of concussions 
Å2005 follow-up study at the Center showed a connection between 

concussions and both brain impairment and Alzheimer's disease 
among retired NFL players 
Å"Pellman's committee has repeatedly questioned and disagreed with 

the findings of researchers who didn't come from their own injury 
group," says Julian Bailes 
ÅThe Second International Conference on Concussion in Sport met in 

Prague in 2004 and released the following statement: "When a player 
shows ANY symptoms or signs of a concussion ... the player should not 
be allowed to return to play in the current game or practice ... When in 
doubt, sit them out!ò 
ÅPlayers who recalled one or two concussions were 11/2 times more 

likely to be diagnosed with depression, said Kevin Guskiewicz, 
research director of the University of North Carolina's Center for the 
Study of Retired Athletes 
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Increased concussions lead to new 
NFL Concussion Policy in 2010 

"Once removed for the duration of a 

practice or game, the player should 

not be considered for return-to-football 

activities until he is fully asymptomatic, 

both at rest and after exertion, has a 

normal neurological examination, 

normal neuropsychological testing and 

has been cleared to return by both his 

team physician(s) and the 

independent neurological consultant." 

National Football League Concussion Guideline Policy, 2009 
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Concussion in Boxing 

ÅBoxers are much more likely to suffer 
subdural hematomas and deaths from 
brain injury than are professional football 
players. 

ÅDifferences in biomechanical 

Ålower translational acceleration 

Åhigher rotational acceleration  
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Concussion in Soccer 

ÅHead injury is 2nd most common complaint 
Åretrospective study from 2005, records on 451 

players from the German Soccer Association 
who had suffered various injuries were 
collected. 
Å108 (23.9%) were related to the head, 114 

(25.3%) to the knee, 58 (13%) to the ankle, 56 
(12%) to the calf, and 30 (7%) to the shoulder 
Å56/108 () had LOC 
Åoccurrence of head injuries almost always 

involved contact with another player, at 93.5%  
Åmost of the injuries occurred when players 

converged on a free ball and not, as usually 
believed, when one player is in possession of 
the ball and is tackled by another player 

Kolodziej, et al. Neurosurg Focus 31 

(5):E1, 2011 
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Concussion in Soccer 
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When do Hockey Concussions 
Occur? 
ÅOpen-ice, unanticipated 

and illegal collisions 
result in higher energy 
linear & rotational 
deceleration injuries 
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When do Hockey Concussions 
Occur? 

Å60% of concussions were 
due to direct blows to head 

Å75% when the player does 
not possess, or just 
released, the puck 

Å78% of concussions are 
caused by another playerôs 
shoulder or elbow 

 

NHL: Video analysis project 
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NHL New Concussion Policy 3/16/11 

Åa player suspected of having a concussion 
will be removed from the game and sent to 
a quiet place free from distraction to be 
examined by the on-site team physician 

ÅThe physician will administer the SCAT 
(Sports Concussion Assessment Tool) test to 
evaluate the player, and determine whether 
or not he has been concussed 
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Xtreme sports 
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Cycling 
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Chronic Traumatic Encephalopathy 
(CTE) 

Boston University Center for the Study of Traumatic Encephalopathy 

 

ÅDegenerative changes in brain 
similar to Alzheimerôs disease 

ÅDiagnosed by brain necropsy 

ÅProminent NHL players affected 
ÅReggie Flemming  

ÅBob Probert  

ÅRick Martin 
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California State Assembly Bill 25 

Passed by Assembly  
Sept 7, 2011 

Åa HS athlete suspected of 
suffering a concussion in 
school sports cannot return 
to play that same day 

ÅHS athlete must be 
evaluated and cleared to 
play by a licensed medical 
professional 

Åparents must complete an 
education form prior to their 
child participating in the 
youth sports activity 
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CONCUSSION = 

ÅAny athlete with symptoms or signs should 
ALWAYS BE REMOVED FROM PLAY  

ÅAthlete must remain off the ice for a 
minimum of 24 hours 

ÅAthlete should not participate in games or 
practices until evaluated by a health care 
provider 

No Return to Play 
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CONCUSSION = No Return to Play 

WHY? ÅAthletes are more prone to injury, 
including repeat concussions 
when they are not functioning at 
peak performance 

ÅMost repeat concussions (79%)  
occur within 10 days of the initial 
concussion 

ÅHigh school athletes with on-field 
symptoms exhibit deficits on 
formal neuropsychological testing 
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CONCUSSION = No Return to Play 

WHY?  
ÅPlayers ALWAYS want to 

compete 
ÅñI want to get the next lick inò 

ÅñWe can win if Iôm in thereò 

ÅCoaches and trainers have 
under appreciated signs of 
concussion 
Å41% of concussed athletes in 100 

U.S. high schools returned to play 
before resolution of all symptoms 

An athleteôs desire can be greater than 

their sense of self-preservationé 
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CONCUSSION = No Return to Play 

WHY?  
ÅAdolescent athletes are 

four times more likely to 
have a second concussion 

ÅIncreased risk of sprains 
and joint injuries 

An athleteôs desire can be greater than 

their sense of self-preservationé 
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Recovering From a Concussion and 
Return to Play 

ÅRest 

ÅLight Exercise 

ÅSport-Specific Exercise 

ÅNon-Contact Training Drills 

ÅFull Contact Practice 

ÅReturn to Competition 

Six Phases 

Re-emergence 

of symptoms 

indicates 

incomplete 

recovery 
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Recovering From a Concussion and 
Return to Play 

ÅRest Period 

Å24hr minimum 

ÅPlenty of rest, hydration & nutrition  

ÅAnticipate increase sleep requirement 

ÅNo screens! 

ÅRefrain from all physical and brain 
intense activity 

ÅMay require absence from school or 
limit homework and delay exams 

ÅNo exertion until symptoms resolved 
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Recovering From a Concussion and 
Return to Play 

ÅLight Exercise 

ÅWalking, light jog or stationary bike 

ÅReturn to school part time with limited 
work load 

ÅReturn to Rest if symptoms return 
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Recovering From a Concussion and 
Return to Play 

ÅSport-Specific Exercise 

ÅExertion test and monitor for symptoms 
(5 push-ups, 5 sit ups, 5 knee bends, 40 yard sprint) 

ÅAdvance aerobic exercise 

ÅReturn to full time school 

ÅGradually increase reading and homework 

ÅReturn to Rest if symptoms return 
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Recovering From a Concussion and 
Return to Play 

ÅNon-Contact Training Drills 

ÅResume heavy physical activity 

ÅRunning 

ÅResistance training/weight lifting 

ÅResume practice on playing surface 
without contact 

ÅReturn to full school workload 

ÅReturn to Rest if symptoms return 
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Recovering From a Concussion and 
Return to Play 

ÅFull Contact Practice 

ÅClearance by Health Care Professional 

ÅAssure athlete has returned                  
to cognitive baseline 

ÅComprehensive assessment of 
balance & coordination 

ÅReturn to Rest if symptoms return 

ÅReturn to Competition 

ÅReturn to Rest if symptoms return 
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Immediate Post-Concussion 
Assessment & Cognitive Testing 

Åsophisticated  research-based software tool 
developed to help sports-medicine clinicians evaluate 
recovery following concussion 

Åevaluates and documents memory, brain processing 
speed and reaction time  

Åuser-friendly injury documentation system that 
facilitates the tracking of the injury from the field 
through the recovery process.  
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Measuring Brain Processing Speed 
and Reaction Time  
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Concussion Tracking 



Pacific Brain & Spine Medical Group 

ÅNFL 

ÅNHL 

ÅProfessional Baseball 

ÅUSA Womenôs Olympic 
Hockey 

Å300 + Universities 

Utilized Throughout 

Professional and Amateur 

Sports 
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Preventing Concussion 

ÅTeach youth players 
technical skills 

ÅHeighten awareness of 
imminent collisions 

ÅCoaches must conform 
to rules 

ÅOfficials must 
consistently enforce 
rules 

ÅUse the right protective 
equipment 

ÅFollow the rules 

ÅPractice good 
sportsmanship 

ÅDo not return to play with 
suspected concussion 
Å professional evaluation  

Å permission to return 
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Helmet technology 

ÅNational Operating Committee on 
Standards for Athletic Equipment 

ÅPendulum & pneumatic impactor testing 

ÅNewer helmets 

ÅAdams USA Pro Elite, Riddell 
Revolution, and Schutt Sport Air Varsity 
Commander and DNA 

Åusing thicker and more energy-
absorbing padding on the side and back 
of the helmets and around the ears 

HosHizaki, et al. J Neurosurg 

Pediatrics 9:010330ï100380, 2012 
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Assessment Tools 

ÅSmart phone applications 

 


