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I. Objectives

1. To review the basic science of closed head injuries

2. To review the on-field and clinic evaluation and classification of closed head injuries

3. To review the criteria for return to activity and follow-up of closed head injuries

II.  General


A.  Definition



Committee of Head Injury Nomenclature of the Congress of Neurologic Surgeons

...“a clinical syndrome characterized by immediate and transient post-traumatic impairment of neural functions, such as alteration of consciousness, disturbance of vision, equilibrium, etc. due to brain stem involvement” 



or traumatically altered mental status 


A.  Epidemiology



1 million traumatic brain injuries per year



50,000 deaths



70-90,000 with permanent disability



250,000-300,000 concussions/yr. in contact sports



50% are minor head injuries



8 deaths/yr. in football



M:F 2:1



Bimodal peak- 15-24 yr and >75



Incidence = 100/100,000 


B.  At Risk Sports

Recreational




Skiing




Cycling 



Competitive




Football (tackling)




Gymnastics (the dismount or land)




Hockey (hitting the boards)




Wrestling (the takedown)




Baseball (head first slide; collisions in the field)




Lacrosse




Rugby




Martial Arts

III.  Mechanism of Injury


Deceleration


Acceleration/Deceleration


Rotation


Deformation

IV.  Histologic Findings


Traction and shearing of axons


Microinfarcts


Edema


Scar formation


Neurofibrillary tangles


Local metabolic dysfunction-glycolysis and abnormal blood flow with local metabolic dysfunction

V.  Concussion Presentation

Loss of Consciousness (LOC)


Altered Consciousness (“Dinged”)


Amnesia (Pre/Post injury)


“Unaware period”
 


Disorientation


Abnormal Coordination/Balance

Diplopia

Incontinence

Abnormal Reaction Time or Performance

Poor Concentration and Comprehension

Sleepiness

Opposition or other behavioral change

VI.  Concussion Grading

American Academy of Neurology

	Grade
	Grade I
	Grade II
	Grade IIIa
	Grade IIIb

	LOC (brief)
	None
	None
	+
	

	LOC (prolonged)
	None
	None
	
	+

	Symptoms <15 min
	+
	
	
	

	Symptoms >15 min
	
	+
	
	


VII.  Second Impact Syndrome


A.  Etiology



abnormal autoregulation



diffuse brain swelling (rapid)



second, even minor, head injury before complete recovery from prior injury


B.  Findings



Sudden collapse



Dilated pupils



Respiratory failure



Midbrain herniation



Rapid deterioration and death

IX.  On Field Management


A.





B.  Immediate Transport



Diplopia



Severe or increasing emesis



Seizure



Focal neurologic findings



Pupillary changes



Rapid progression of headache



Personality change

C. Fieldside neurological evaluation

a. Orientation

i. Location?

ii. Opposing team name?

iii. Month, day, year

b. Anterograde Amnesia

i. 3 objects repeated for immediate recall

c. Retrograde Amnesia

i. Events of the game (score, opponent, last play, …)

ii. Recall of the “hit”

d. Concentration

i. Days of the week or months of the year backwards

ii. Repeat 2 and 3 number series backwards

e. Word list memory

i. Repeat the 3 objects from “b”

X.  Follow up


A. Post Concussive Syndrome (PCS)

	Neurological
	Psychiatric
	Medical

	Headache (71%)
	Neuroses
	SIADH

	Fatigue (60%) Memory
	Psychoses
	

	Dizziness (53%)
	Headache
	

	Memory problems
	Depression
	

	Poor Dreaming
	
	

	Visual Memory Loss
	
	

	Seizure 
	
	

	Motor Deficiency
	
	



B.  Psychiatric/neurobehavioral



Sick roll



Anxiety



May be linked to litigation


C.  Cognitive



Unknown long term effects



Studies do demonstrate poor function of neuropsychiatric testing up to 4 months



Poor memory, information processing speed, attention, problem solving, word fluency


D.  Risk of Epilepsy



Seizure > 1 week post injury



PTA > 12 hrs



Intracranial hemorrhage



Fixed neurologic defect



EEG not predictive

XI.  Work-up-ER/Clinic

A. Imaging

Who to scan??


GCS<15, focal neuro findings, severe nausea, ??all ER presentations



CT probably more useful in acute setting for significant injury (SDH/EDH/SAH)

MRI more sensitive for soft tissue injury



75% abnormal within days of MBI



usually resolve over 3 months



abnormal anatomy not related to neuropsych findings

B. Neuropsychiatric Testing

NFL-preseason baseline and then 24 hrs and 5d post injury

Memory, concentration, speed of processing,

Computer-based assessment tools

ImPACT-www.impacttest.com

HeadMinder-www.headminder.com

CogState-www.cogstate.com

?? should an abn test preclude return to play

XI.  Risk of Recurrent Injury


A.  MBI may diminish cerebral reserve


B.  4-6 times more likely to sustain a second injury


C.  More prolonged disability with repeat injuries


D.  Consider cognitive testing to follow

XII.  Return to play

A.  American Academy of Neurology

	Grade
	1st Concussion
	2nd Concussion
	3rd concussion

	Grade 1

No LOC

Sx resolve<15min
	RTP if symptomatic by 15 min
	Asx for 1 wk
	Asx for 1 wk

	Grade II

No LOC

Sx > 15 min
	Asx for 1 week
	2 week; must be asx for last week
	2 weeks; must be asx for last week

	Grade IIIa

Brief LOC

(seconds)
	Asx for 1 week
	1 month or longer
	1 month or longer

	Grade IIIb

Prolonged LOC

(min)
	Asx for 2 weeks
	?
	?


B.  1st International Conference on Concussion in Sports

a. Each step for 1 day minimal


b. If symptomatic return to prior asx level for 24 hrs

c. Protocol

i. No activity, complete rest. Once asx go to level ii

ii. Light aerobic exercise-walking or stationary bike

iii. Sport-specific exercises (skating, running, swimming, …)

iv. Non-contact training drills

v. Full-contact training after medical evaluation/clearance

vi. Game play

XIV.  Prevention


A.  Proactive



Rules - spearing



Equipment-helmet, mouth guards



Coaching



Strength Training-neck muscles


B.  Diagnosis



Continue to work on staging criteria



More work on neuropsychological test batteries that are predictive and easy to 



 administer/assess


C.  Return to Play



Continued work on standard RTP recommendations



More use of neuropsychological testing (preseason, sideline, online, etc)



Improved imaging (functional MRI, PET, SPECT)
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