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Introduction

In response to Resolution VI-2011S, titled “Neurosurgical Sports Injuries,” this summary of some of the many available resources has been compiled by committee members of the Neurotrauma and Emergency Neurosurgery Committee of the CSNS for use by all neurosurgeons accessing the toolbox section of the CSNS website.  This summary is designed to provide resources for “those neurosurgeons interested in caring for athletes.”  An assumption is made that severe brain and spine injuries will be cared for by neurosurgeons in the same manner as with all other mechanisms of severe injury, and that all practicing neurosurgeons are very familiar with these.  However, more subtle injuries, such as concussions, often do not come to the attention of neurosurgeons; as a result, others, both medical and non-medical, commonly evaluate and triage these.  Neurosurgeons are by training and experience the most prepared and skilled at taking care of any injury of the brain and spine, and this includes mild traumatic brain injuries(TBI).  This summary serves as a resource for those neurosurgeons wishing to take a more active role in the care of these mildly injured patients in their community.
Resources

Position Statements

Neurosurgery
Statement on TBI in Sports – Joint Section on Neurotrauma and Critical Care, April, 2011

This statement lays out the role of neurosurgery in the care of sports injuries, and urges public education, adherence to one of the several existing guidelines for determining return to play, and further legislative efforts aimed at strengthening education about and adherence to systematic evaluation and treatment of injured athletes.

Neurology

Statement on Sports Concussion – American Academy of Neurology, October, 2010

This statement from organized neurology gives a basis for their involvement and some general recommendations about sports-related concussions.
Pediatrics

Clinical Report on Sports Concussions in Children – American Academy of Pediatrics, Sept, 2010

Existing Guidelines Sets
Cantu - The Cantu guidelines, first published in 1986 then updated in 2001, classify a concussion associated with no loss of consciousness and less than 30 minutes of post-concussive symptoms as grade I. In grade II, the patient loses consciousness for less than 1 minute or experiences amnesia for between 30 minutes and 24 hours. In grade III, loss of consciousness lasts longer than 1 minute or symptoms last longer than one week. 

Colorado Medical Society - According to these guidelines, a grade I concussion consists of confusion only, grade II includes confusion and post-traumatic amnesia, and grade III and IV involve a loss of consciousness.
AAN – These guidelines, devised in 1997 by the American Academy of Neurology (AAN), are based on those by the Colorado Medical Society.  A grade I concussion is associated with no loss of consciousness and symptoms of confusion last less than 15 minutes. Grade II is the same, except symptoms last longer than 15 minutes. In grade III, loss of consciousness does occur, with IIIa LOC measured in seconds and IIIb LOC prolonged, over minutes or more. 
Return to Play Rules from the Cantu and CMS/AAN guidelines
Cantu

	 Grade
	First Concussion
	Second Concussion
	Third Concussion

	Grade I—mild
	May return to play if asymptomatic for 1 week
	May return to play in 2 weeks if asymptomatic for 1 week
	Terminate season, although patient may return to play next season if asymptomatic

	Grade 2—moderate
	May return to play after asymptomatic for 1 week
	Minimum of 1 month out of competition, may return to play then if asymptomatic for 1 week and consider termination of season dependent on symptoms
	Same as above

	Grade 3—severe
	Minimum of 1 month, may return to play if asymptomatic for 1 week
	Terminate season, although may return to play next season if asymptomatic
	


Colorado/AAN
	Grade 1 concussion
	15 minutes or less

	Multiple Grade 1 concussions
	1 week

	Grade 2 concussion
	1 week

	Multiple Grade 2 concussions
	2 weeks

	Grade 3—brief loss of consciousness (seconds)
	1 week

	Grade 3—prolonged loss of consciousness (minutes)
	2 weeks

	Multiple Grade 3 concussions
	1 month or longer, based on decision of evaluating physician


Zurich return to play guidelines (Zurich Conference, 2008)

Return to play after concussion should follow a six-step process over no less than one week: 

	Stage
	 Activity
	 Objective 

	1. No activity
	Complete cognitive (e.g. mental) rest (see above)
	Recovery

	2. Light aerobic exercise 
	Walking, swimming or stationary bicycle keeping intensity less than 70% of maximum predicted heart rate 
	Increase heart rate

	3. Sport-specific exercise
	Skating drills in ice hockey, running drills in soccer.  No head impact activities
	Add movement

	4. Non-contact training drills
	Progression to more complex training drills, e.g. passing drills in football and ice hockey
	Exercise, coordination and use of brain 

	5. Full contact practice
	Following medical clearance, participate in normal training activities
	Restore confidence and allow coaching staff to assess functional skills

	6. Return to play
	 Normal game play
	 


  

7 + days to recover

Generally, each step should take at least 24 hours, so that, assuming the athlete does not experience a reoccurrence of concussion symptoms at rest or with exercise as she progresses through the exercise program, she will be able to return to sports in about a week's time.  

If any post-concussive symptoms occur at any level, the athlete needs to drop back to the previous level at which she was symptom-free, and try to progress again after a further 24-hour period of rest has passed. 

(excerpted from the Zurich consensus conference proceedings -  Consensus Statement on Concussion in Sport: the 3rd International Conference on Concussion in Sport held in Zurich, November 2008.  Br. J. Sports Med. 2009:43:i76-i84 





Existing State Guidelines/Current Status
Beginning in May of 2009 with the state of Washington, states began to pass legislation about return to play in youth sports leagues after concussion.  As of early 2011, 29 states have legislation regarding return to play after sports injury; thirteen additional states have pending legislation – a summary of the current state of state laws can be found at the following site.   State by state Concussion Laws 
Additional Resources

The CDC website for concussion/mild TBI is quite extensive and can be used especially by non-neurosurgeons – parents, coaches and general practitioners - as a reference for general guidelines for the triage of these patients. 

Two other websites (among many) that include robust amounts of news updates and legislative updates form all over the United States include SportsConcussions.org and Momsteam.com.

Among a large number of sideline concussion grading/screening systems, including the primary concussion scoring sets (AAN, Cantu, CMA), the so-called SCAT2 (Sports Concussion Assessment Tool)  has enjoyed widespread and increasing use.  The form was written and updated at the International Conference on Concussion in Sport held in Zurich in November 2008. This can be used to establish a baseline for athletes age 10 and older, and then repeated in the setting of suspected concussion on the sideline and immediately after a sports event.
Another widely used (and older) computer-based screening tool is the ImPACT system.  ImPACT (Immediate Post-Concussion Assessment and Cognitive Testing) is the most scientifically validated computerized concussion evaluation system.

Developed almost 20 years ago by Drs. Mark Lovell and Joseph Maroon, ImPACT is a 20-minute test that has become a standard tool used in the management of concussions for athletes of all ages. ImPACT Applications, Inc. was co-founded by Mark Lovell, PhD, Joseph Maroon, MD, and Michael (Micky) Collins, PhD.

Examples of College Athletics Concussion Evaluation/Management Programs

Princeton University
University of Georgia
Professional Sports Concussion Policies

NFL
The NFL has considered concussions and their effects in its players to be a significant topic for many years. In 2007, the league created its first set of guidelines on return-to-play rules, based on a medical conference held specifically to discuss concussions. That policy stated that a player could not return to a game or practice in which he lost consciousness and that a player must be completely asymptomatic and pass his neurological tests normally before returning to play.

The NFL also pledged to expand neurological testing for all players, particularly those who had suffered a concussion before. If a player suffered a concussion in the season, he would be required to undergo extra neuropsychological tests later in the year.

In August 2009, NFL executives and lawmakers joined at the House Judiciary Committee to discuss the effects of head injuries in the sport, at which they were roundly criticized for not taking more action against concussions. A new, stricter set of guidelines followed that year, which said that a player cannot return to a practice or game if he shows any of the symptoms of a concussion, not just a loss of consciousness. A player also now must be analyzed by an independent neurologist as well as his team physician after a concussion.

In the 2010 season, the NFL began to crack down on helmet-to-helmet hits in an attempt to reduce the amount of concussions suffered by players. The league issued large fines to players, particularly repeat offenders, and said suspensions would be considered for those who continued to commit illegal hits.

Neurosurgery’s own Drs. Ellenbogen and Batjer, co-chairs of the NFL's Head, Neck and Spine Medical Committee, have participated in the development of a hybrid sideline testing protocol for players with suspected concussions. This exam was developed in response to a direct request from NFL commissioner Roger Goodell. 
NHL

The NHL has long placed an emphasis on concussions, as a sport that is considered one of the most high-contact in the country. The NHL and NHL Players' Association have created a joint Concussion Working Group that continually examines the issues, and owners and general managers look through studies and statistics on concussions often.

In 2009, the NHL partnered with the National Academy of Neuropsychology to create an educational video that described the effect of concussions on athletes, hockey players in particular, to show to young players, coaches, teachers or parents.

Blindside hits to the head have been banned, and there is talk of banning head shots altogether. The league also is looking into using smaller equipment and making the rink safer (particularly in regards to the glass partitions).

A new protocol was set into place after the GMs' meetings in 2011. The biggest change from that meeting was that owners decided to look into ways to slow down the game and decrease the number of accidental concussions that happen in the run of play. One new rule insists that players be examined by a doctor in the locker room after showing concussion symptoms, whereas in the past the player had only to be examined by a trainer on the bench.
NBA

There currently is no league-wide policy on concussions in the NBA, though many teams have their own policies set for treating the injuries. In early March 2011, the NBA announced that its Team Physicians Society was working with a neurologist to examine possible concussion treatment policies. Those discussions included a lengthy medical meeting during that year's All-Star break.

According to the AP, there has been an average of nine players per season who missed playing time due to concussions since 2006.

MLB

Until 2011, there was no set policy for treating concussions in the MLB, but union officials,had been studying the issue in depth for years. A new set of protocols was announced in March 2011, to be implemented beginning Opening Day, March 31.

The new policy includes the creation of a seven-day disabled list for players with concussions, in addition to the normal 15-day disabled list. It also mandates baseline neurological testing for players joining a new club, as well as every player during Spring Training. While most clubs already had individual policies on tests, this provides an MLB-wide rule set.

The policy also includes new protocols for evaluating players and umpires for possible concussions and for clearing players or umpires to return to activity. Each club also must be required to designate a Mild Traumatic Injury specialist in its city to evaluate players
Boxing/MMA   
With regional commissions, for example in Ontario, Canada, a knockout triggers an automatic 60-day suspension, and even a fighter who wins can be suspended if doctors feel he suffered significant head trauma. That clause is crucial because many fighters who suffer concussions never lose consciousness.

In addition, when a fighter is knocked out in a UFC-sanctioned event he is immediately brought to hospital, where he undergoes either an MRI or a CT scan. So in addition to commission-imposed suspensions, the UFC issues a parallel suspension, banning the fighter from contact drills in practice for at least 60 days and from competing for 90 days.

Soccer
As of 2010 season, the MLS used the ImPACT system to evaluate possible concussions, but has no firm guidelines on return-to-play. 
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Concussion and Sports:

Useful prevention and treatment information  for your community from America’s neurosurgeons







Questions

		What is a concussion?

		Why is there increased focus recently on sports concussions?

		How are sports concussions treated?

		What programs are available to prevent youth concussions?

		Where can I go for further information?









What is a concussion?

		Definition: “Complex pathophysiological process affecting the brain, induced by traumatic biomechanical forces”

		Usually defined  as any change in neurologic function

		Often referred to as mild traumatic brain injury 

		Only about 10% of concussions involve loss of consciousness

		CT and MRI often normal

		15% may have symptoms lasting >1 year





McCrory P et al.Consensus statement on Concussion in Sport-the 3rd International Conference on  Concussion in Sport  held in Zurich, November 2008. J Sci Med Sport 2009; 12:340-351







Defined as the result of the forceful motion of the head causing a brief change in mental status for less than 30 minutes.







Locker room poster encouraging  recognition and reporting of sports concussions







Concussion Symptoms

		Various symptoms may occur, may be intermittent and may not be noticed immediately. Common symptoms include:







 

		Nausea or vomiting

		Bothered by light or noise

		Double or blurry vision

		Slowed reaction time

		Sleep problems

		Loss of consciousness 



		Confusion

		Headache

		Difficulty remembering or paying attention 

		Balance problems or dizziness

		Feeling sluggish, hazy, foggy or groggy

		Feeling irritable, more emotional or “down”



www.cdc.gov/concussioninyouthsports







Why the increased focus recently on sports-related concussions?

		Evolving definition of concussion

		Concussion is common in sports and increasing

		Potential for catastrophic outcomes

		Development of tools  to describe post-concussive dysfunction









Why increased focus?

		EVOLVING DEFINITION of concussion to reflect alteration in brain function, even without loss of consciousness



Meehan WP, et al. High School concussions in the 2008-2009 Academic  Year: 

Mechanisms,  Symptoms and Management. A J Sports Med.2010;38(12):2405-2409.

McCrory P, et al.Consensus statement on Concussion in Sport-the 3rd International Conference on 

Concussion in Sport  held in Zurich, November 2008. J Sci Med Sport 2009; 12:340-351







Why increased focus on 

sports concussion?

		All sports and recreation-related concussion in U.S. 1.6-3.8 million/year

		Concussion is COMMON in youth sports: 8.9% of high school athletes

		Concussions appear to be increasing, especially among high school athletes



Bakhos LL, et al. Emergency Department visits for  concussion  In young child athletes.  Pediatrics. 2010 Sep.126(3):e550-556.

Meehan WP, et al. High School concussions in the 2008-2009 Academic  Year:  Mechanisms,  Symptoms and Management. A J Sports Med.2010;38(12):2405-2409.

Langlois JA, et al. The epidemiology and impact of traumatic brain I

njury: a brief overview. J Head Trauma Rehabil 2006;21:375-8.







Youth Sports are Inspired by Collegiate and National Leagues, 

Example: Football







WebMD Health News, October 2, 2007

http://children.webmd.com/news/20071002/girls-soccer-concussion-risk

The New York Times, October  2, 2007

http://www.nytimes.com/2007/10/02/sports/othersports/02concussions.html

Gessel, L. Journal of Athletic Training, December 2007.

J Athl Train. 2007 Oct-Dec; 42(4): 495–503. 

		Among high school soccer players, concussions are more commonly reported in girls than boys.

		Girls competing in soccer and basketball are more susceptible to concussions than boys are in the same sports

		 According to a study in the Journal of Athletic Training, in high school soccer, girls sustained concussions 68 percent more often than boys did. 

		Female concussion rates in high school basketball were almost three times higher than among boys.



Concussion Data on Girls’ Soccer







Why increased focus?

		Recent media reports highlight the potential for rare but catastrophic outcomes in young healthy individuals

		Legislative efforts, such as Lystedt Laws, to prevent repeat injuries and tragic consequences





						



					                 tbiwa.org/Zackery%20Lystedt%20Law.html

Saunders RL, Harbaugh RE. The second impact  in catastrophic contact-sports head trauma. JAMA.1984;252(4):538-539.







Increase in reported concussions leads in 2010 to new NFL Concussion Policy

"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, The Associated  Press, 2009. http://www.nfl.com/news/story?confirm=true&id=09000d5d814a9ecd&template=with-video-with-comments









		  Neuropsychological testing has been expanded for all NFL players. NFL players who have been removed from a game due to a concussion will be re-tested during the season as part of the medical staff's treatment of the player and to assist in determining when players can return to practice and play. Each club will select the neuropsychological testing provider of its choice.

		  Player safety rules relating to the use of the helmet will continue to be closely enforced. This will include strict enforcement of the requirement that chin straps on helmets be completely and properly buckled so that the helmet provides the maximum protection.

		  The NFL will continue to research and study all elements of concussions with a particular focus on long-term effects.



Additional NFL Directives

National Football League , November 18, 2008 http://www.nfl.com/news/story/09000d5d8017cc67/printable/nfl-outlines-for-players-steps-taken-to-address-concussions







Why increased focus?

		Development of tools  to describe post-concussive dysfunction



Collins MW., et al. Relationship between concussion and neuropsychological performance in college football players. JAMA.1999;282(10)964-970.







How  You Can Help Minimize Risk 

Factors in Sports Concussions

		Teach safe techniques in practice and play

		Encourage recognition and reporting of concussion symptoms

		Be aware that injuries are more common in younger athletes 

		Use available assessment tools

		Monitor developments at advanced levels of play and legislative efforts

		Head and spine injury prevention programs











Teach Safe Techniques

		Greater emphasis needs to be placed on teaching fundamentals and techniques, such as proper and safe blocking and tackling









Encourage Recognition and 

Reporting of Symptoms







Be extra vigilant with younger players, who are more likely to be injured







Use Available Tools







		Encourage passage of Lystedt Laws



Named in honor of 13 yo Zachery Lystedt, injured in

October, 2006, when he returned to a football game 

after a concussion and was permanently injured







Coaches are required to sign a statement indicating that they have been educated as to the nature and risk of head injuries.    If a coach suspects that a player has a head injury, (s)he is required to immediately remove that player from the practice or game: "When it doubt, sit them out." A player that has been removed from competition cannot return to play until (s)he has been evaluated by a licensed health care provider trained in the evaluation and management of concussion and has received written clearance to return to play from that health care provider. Finally, coaches are responsible for educating their athletes regarding the nature and risk of head injuries, and encouraging athletes to notify a coach if they notice signs of a head injury in themselves or their teammates. 





Parents/Guardians are required to review and sign an annual concussion and  head injury information sheet prior to their children's participation in athletic events. 





Athletes are required to review and sign an annual concussion and head injury information sheet prior to their participation in athletic events. If they suspect a head injury in themselves or a teammate, they are encouraged to tell their coach

Encourage passage of Lystedt Laws

http://www.discnw.org/youth/lystedt.html







How are Concussions Treated?

		Physical rest: refrain from strenuous aerobic activities

		Cognitive rest: minimize activities that require concentration and attention

		Recommendations are based on best available science and consensus



McCrory P, et all.Consensus statement on Concussion in Sport-the 3rd International Conference on Concussion in Sport  held in Zurich, November 2008. J Sci Med Sport 2009; 12:340-351







All Traumatic Brain Injuries 

in Sports: 2010

		Cycling: 85,389

		Football: 46,948

		Baseball/softball: 38,394

		Basketball: 34,692

		Water sports: 28,716

		Powered recreational vehicles: 26,606

		Soccer: 24,184

		Skateboards/scooters: 23,114

		Winter sports: 16,948

		Horseback riding: 14,466



AANS 2011 study, using data from 2009 U.S. Consumer Product Safety Commission and National Electronic Injury Surveillance System Data



*











Use of a helmet while biking could prevent 

1 injury every 4 minutes in the U.S.

www.thinkfirst.org/teens/BicycleSafety



*











Bicycle helmets are 85% effective in reducing traumatic brain injuries



Only 40% of cyclists wear helmets

Facts on Helmets

www.thinkfirst.org



*











What Programs are Available to Prevent Youth Concussions?

		ThinkFirst National Injury Prevention Foundation 

		135 U.S. chapters offering evidence-based presentations

		Programs discuss the dynamics of brain and spinal cord injuries and the importance of making safe choices



www.thinkfirst.org







 

		Founded in 1986 by AANS/CNS

		Decrease neurological trauma by prevention, education and advocacy

		The premier neurotrauma prevention organization











Elementary School 

Education Program

Brain and spine anatomy

Vehicle safety

Bicycle safety

Playground safety

Water safety

Violence prevention







ThinkFirst For Teens

Education Program

Distracted driving



Drinking and driving



Violence prevention



Appropriate helmet use during sports







Future Directions

		New game rules?

		New return to play directives?

		New equipment?

		Genetic and biomarkers?









All Concussions Are Serious

		Don’t hide it

		Report it

		Take time to recover

		It’s better to miss one game than the whole season













Conclusion

Traumatic injuries affect more patients than all other neurological conditions  COMBINED

At present, the best treatment is PREVENTION

Neurosurgeons are experts in treatment and prevention of concussion and traumatic brain injury.







Where can I go for 

further information?

General Information:

www.aans.org

www.cns.org

www.thinkfirst.org

www.cdc.gov/concussioninyouthsports 

Bulk orders of information sheets:1-800-CDC-INFO or CDC-INFO@cdc.gov



For Coaches: www.cdc.gov/concussion/pdf/Coach_Guide-a.pdf

For Athletes: www.cdc.gov/concussion/pdf/athletes_Eng.pdf

For Parents: www.cdc.gov/concussion/pdf/parents_Eng.pdf

For School Nurses: www.cdc.gov/concussion/HeadsUp/schols.html







Prepared for America’s young athletes, with thanks to the following groups: 

American Association of Neurological Surgeons (AANS)

CNS Officers, ThinkFirst Officers, 

AANS/CNS Section on Neurotrauma and Critical Care 

Congress of Neurological Surgeons

Council of State Neurosurgical Societies

ThinkFirst Foundation

Created by the AANS Public Relations Committee





Think

National Injury Prevention Foundation
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