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http://www.youtube.com/watch?v=yIqZDbk3M40




Definition 

 

• a complex pathophysiologic process affecting 
the brain, induced by traumatic biomechanical 
forces secondary to direct or indirect forces to 
the head.  

 

• Brain changes due to a blow/hit/jolt to head 



Magnitude of Problem 

• Direct medical costs and indirect costs such as 
lost productivity from MTBI totaled an 
estimated $12 billion in the United States in 
2000.9  

 



Who gets it? 

Mather FJ, Tate RL, Hannan TJ. Post-traumatic stress disorder in children following road traffic accidents: a comparison of those with and without mild traumatic brain injury. 
Brain Injury 2003;17(12):1077-87.  



How do they get it? 

1 
Faul M, Xu L, Wald MM, Coronado VG. Traumatic Brain Injury in the United States: Emergency Department Visits, Hospitalizations and Deaths 2002–2006. Atlanta (GA): 
Centers for Disease Control and Prevention, National Center for Injury Prevention and Control; 2010. 



Injury scenarios 
• High-speed activities (motor vehicle crashes, bicycle 

riding, skateboarding)  
• Sports and recreation activities  
• Falls (including those among older adults), especially 

from a significant distance (e.g., off a ladder, from a 
tree)  

• Suspected child maltreatment (e.g., shaking, hitting, 
throwing)  

• Exposure to blasts (includes military personnel 
returning from war zones)  

• Injuries to the external parts of the head and/or scalp 
(e.g., lacerations)  



Neuropathophysiology 

• Dysfunction of brain metabolism, microscopic 
structural damage. (damage to network) 

• Injury threshold 
• Diffuse axonal injury 
• Absence of symptom does not mean absence of 

pathology 
• Dynamic injury (sprained ankle – keep running on 

it – keep using brain) 
• Does not have to have big “hit” – repeated small 

hits 

http://www.youtube.com/watch?v=55u5Ivx31og


http://www.google.com/url?sa=i&rct=j&q=MR+spectroscopy+concussion&source=images&cd=&cad=rja&docid=Oe9wkZeyphF53M&tbnid=Ikg6_rNJUJb6aM:&ved=0CAUQjRw&url=http://bmsi.ru/doc/9cc74694-4042-4416-84be-394dab51d1fa&ei=hpTCUbXREq--4AOA6IGQBQ&psig=AFQjCNF9dWfStE1pZ3Yy4iwAZuAM5UONig&ust=1371792821234003


Signs & Symptoms 

Physical 

• Headache 

• Nausea / Vomiting 

• Imbalance 

• Dizziness / Vertigo 

• Visual problems 

• Fatigue 

• Photophobia 

• Phonophobia 

• Tingling and numbness 

Cognitive 

• Feeling “foggy” 

• Life in “slow motion” 

• Can’t concentrate 

• Can’t remember 

• Get confused 

• Respond slowly (poor 
reflexes) 

• Repeat Questions 

 



Emotional 

• Irritability 

• Sadness 

• Sensitive 

• Nervous 

Sleep 

• Drowsiness 

• Insomnia 

• Hypersomnia 

• Frequent night time 
awakening 

• Sleeping at the wrong time 

Signs & Symptoms 



Diagnosis 

• More art than just Medicine 

• Differential: PTSD, depression, headache 
syndrome, conversion disorder, malingering 

• Predisposing factors – migraine, h/o 
psychiatric problems, learning disability, 
previous history of concussions 



History taking pearls 
• Use pre-printed form 

• Injury description 

• Amnesia (anterograde, retrograde) 

• LOC 

• Observer account 

• Seizure 

• Effects of exertion 

• “Are you OK/back to yourself?” 

• Don’t miss abuse in infants and kids 

 



Complications 

• Prolonged course 

• 2nd impact syndrome 

• Post concussion syndrome 

• Chronic Traumatic Encephalopathy (changes 
similar to AD) 

• Post traumatic Headache 

• Post TBI epilepsy, sleep disturbance etc. 

 



DTI – Diffusion Tensor Imaging 

http://www.google.com/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=e7XnmGVp9gsOTM&tbnid=yPhBQ3DKgcl5uM:&ved=0CAUQjRw&url=http://www.adlergiersch.com/advances-in-neuroimaging-in-detecting-brain-abnormality-in-mild-traumatic-brain-injury/&ei=G5PCUYLKNLfd4AP9sIGgDw&bvm=bv.48175248,d.dmg&psig=AFQjCNGGLgVojKC_USjDe8fzv6SpXhDifA&ust=1371792530623508


Magnetic Resonance Spectroscopy 

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=zmy5s25L1bvNLM&tbnid=FJtM6jzx6zKOsM:&ved=0CAgQjRwwAA&url=http://mrspectroscopysection.blogspot.com/&ei=NZXCUa_uMZHB4APmgIHADQ&psig=AFQjCNEp89rsK8TFQor7FTc3EwJm_KTl4A&ust=1371793077844042


fMRI 

http://www.google.com/url?sa=i&rct=j&q=fMRI&source=images&cd=&docid=2D2d6fCQwcB1hM&tbnid=bnHxD8qSGGFMjM:&ved=0CAUQjRw&url=http://www.hitl.washington.edu/projects/magnet/&ei=wpXCUZ2UBe754AOD1YHwAQ&psig=AFQjCNEflt-IiP_LMOYyqkhJdlbuWwZR0w&ust=1371793173892326


Treatment 

• The effectiveness of cognitive rehab (brainline 
video) 

• 90% concussion will resolve in 7-10 days (2-4 
wks) 

• Keep playing prolongs the symptoms 

• More severe TIB requires interdisciplinary 
team approach. 

• Vestibular Exercise 

http://www.brainline.org/content/multimedia.php?id=4636
https://www.youtube.com/watch?v=MEf-DDI_sSo&list=PL0F0B291427457061


Physical Rest 

• Sleep, light foot (live life like an infant) 

• high risk activities e.g., sports, physical 
education (PE), labor work, running, exercise 

• high speed activity (riding a bicycle or carnival 
rides), driving (attention, processing speed, 
reaction time), skateboarding, jumping,  

• Symptoms to be the guide for amount and 
extend of rest needed after 1-2 wks. 

 

 



Mental / Cognitive / Cortical Rest 

• heavy concentration or focus, memory, 
reasoning, reading or writing (e.g., homework, 
classwork, job-related mental activity) 

• NO screen time (phone, tablet, computer, TV) 

• NO texting, facebook, e-mail, video-games,  

 



Prevention 

• Wear a seat belt 

• Child safety seat 

• Never drive while under the influence 
(alcohol, drugs, sleep, prescription 
medication, vision impairment) 

• Wear a helmet (sports and work) 

• Pay attention (rain, cabinets) 



Child Safety 
• Window guards 

• Safety gates at the top and bottom of stairs 

• Keeping stairs clear of clutter;  

• Securing rugs and using rubber mats in bathtubs; and  

• Not allowing children to play on fire escapes or on 
other unsafe platforms.  

• Make sure playground surfaces are made of shock-
absorbing material, such as hardwood mulch or sand, 
and are maintained to an appropriate depth. 

• I am not talking about bubble wrapping your kids 



Senior Safety 
• Removing tripping hazards such as throw rugs and 

clutter in walkways;  (curled rugs at the edges) 
• Using nonslip mats in the bathtub and on shower 

floors;  
• Installing grab bars next to the toilet and in the tub or 

shower;  
• Installing handrails on both sides of stairways;  
• Improving lighting throughout the home; and  
• Maintaining a regular physical activity program, if their 

health care provider agrees, to improve lower body 
strength and balance. 



Prevents skull fracture 
not concussion 



Evolution of Helmet – worthless? 

http://www.youtube.com/watch?v=66uMFVJPGvI
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