What to Watch fonn
Traumatic Brain Injury

Jordan Firestonep, php, MPH

Associate Professor of Medicine
Stanford University



Disclosure Information

Jordan Firestone, MD, PhD, MPH
Stanford University, Stanford, CA

Marvin Firestone, MD, JD, DLFAPA
Sequoia Hospital, Redwood City, CA

We have nothing to disclose.

We will not discuss off label use and/or
Investigational use In this presentation.






Outline

A Definition and pathophysiology

A Epidemiology

A Controls to mitigate risk

A Clinical evaluation

A Diagnostic testing imaging/neurocognitive
A Managing the effects

A Returnto-Work/Returnto-Play

A Future Directions (biomechanics, CTE)



Concussion vs. TBI

A Overlapping definitions
A Context dependent
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A From latin dconcussusc act of striking together
A Induced by traumatic forces to the head,
direct or indirect
A Causing acute metabolic disturbance
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A Physical cognitive, or emotionabehavioral symptoms
A Typically lasting minutes tays (~10% lasting months)

A Routine neuroimaging is norma¢(CT or MRI)
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Pathophysiology

A Rapid change in velocity
A Shear forces
A Tissues o¥ariable tensile strength
A Structural distortion
A Neuronal membrane depolarization
A Calcium influx, Potassium efflux
A Glutamate release
I EXxcitation
A GABA release
I Suppression



Anatomy of a Concussion

A blow to the brain sets off
a flood of neurotransmit-
ters such as glutamate, This
prompts neurons to fire in-
cessantly, causing an influx
of calcium into the neurons
and a release of potassium.
To keep firing, the neurons
demand extra energy, but
the excess calcium reduces
oxygen metabolism and
thus the cells' ability to
generate it. Meanwhile the
wash of potassium con-
stricts blood vessels, limit-
ing the supply of new glu-
cose fuel, The high energy
demand, restricted blood
flow and oxygen debt cre-
ate an energy crisis that ex-
hausts the neurons, lead-
ing to the mental confu-
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Epidemiology of TBI

Estimated Average Annual Number of TBI
in the United States, 2002-2006
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Age and Gender differences
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The data presented in this report were based on three different
national data sources: the National Hospital Discharge Survey
(NHDS), the National Hospital Ambulatory Medical Care Survey

Children, older adolescents, and adults aged 65
years and older were more likely to sustain a TBL

Emergency
Department Visits
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(NHAMCS) and the National Vital Statistics System (NVSS).

Per 100,000

Among all age groups, TBI rates were

1400 higher for males than for females.
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SUGGESTED CITATION: 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.



TBI can happen at work!

TABLE 7: Estimated Average Annual Numbers and Percentages of Traumatic Brain Injury-Related
Emergency Department Visits, by Age Group and Expected Source of Payment, United States, 2002-2006

PRIVATE MEDICAID MEDICARE WORKER'S COMPENSATION | OTHER/UNKNOWN* TOTAL
AGE(YRS) NUMBER ROW % NUMBER ROW % NUMBER ROW % NUMBER ROW % NUMBER ROW%  NUMBER
0-4 121,610 48.3 87,911 349 1,0258 0.4 - - 40,9991 16.31 251,545
5-9 58,430 55.6 23,7201 2261 7978 0.88 = = 22,0681 21.0* 105,015
10-14 74,107 63.1 24 978! 21.3 6705 0.6 - - 17,6311 15.0 117,386
15-19 91,028 57.9 14,309' 9.1t 3,1908 2.0 695° 0.4% | 47975 30.5 157,197
20-24 52,094 38.3 5,093% 3.7 - -- 8,7378 6.4% 70,154 516 136,078
25-34 73,054 418 17,148! 9.8 2,348% 1.38 12,8958 7.4 69,366 39.7 174,811
35-44 54,807 444 16,8541 13.7 7,1188 5.88 7,5425 6.15 37,114 30.1 123,435
45-54 46,457 46.6 12,3558 12.48 4,4265 4.48 6,219% 6.25 | 30,2591 30.3 99,716
55-64 24,566' 4261 6,4128 11.18 3,8025 6.6° 4,201% 7.3 18,6318 32.3% 57,612
65-74 6,558% 14.15 34245 7.4 29,2491 63.11 1,7738 3.8% 5,361% 11,6 46,365
275 5,636° 5.98 10,4618 10.98 70,994 74.2 1,5718 1.6 6,971% 7.3 95,633
Total 608,347 46 222665 16.3 123,619 9.1 43,633 3.2 366,529 269 1,364,793

* Includes self pay, no charge, other government, other, and unknown.

+ Sample size is 30-59; the value of the estimate was reported but may not be stable.

§ Sample size is less than 30; the value of the estimate was also reported, but it is not considered stable.
- No data for these cells.
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Causes of TBI

EMERGENCY

DEPARTMENT
CAUSE VISITS  HOSPITALIZATIONS DEATHS  TOTAL
Falls 523,043 62,334 9,718 595,095
Struck 271,713 7,791 378 279,882
By/Against
Motor Vehicle- 218,936 56,864 16,402 292,202
Traffic
Assault 148,471 15,341 5813 169,625
Other 108,467 27,536 19,252 155,255
Unknown 94,165 105,282 0 199,447

10%
Assault

16.5%
Struck By/Against

21%
Unknown/Other

17.3%
Motor Vehicle-Traffic



Fall Hazards

A Slippery, clutteredor unstable work surfaces
A Unprotected edges

A Roor holes and walbpenings

A Unsafelypositionedladders

A Misusedfall protection

http://www.cdc.gov/niosh/topics/falls/
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A Law You Can [Mé With

BUCKLE UP-EVERY TIME













