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Primary Care Sports Medicine

= Physicians specializing in the non-
operative medical treatment of
musculoskeletal sports conditions
— Acute Injuries
— Qveruse Injuries

Taken from American Medical Society of Sports Medicine



Primary Care Sports Medicine

= Sports Medicine Physicians have received
additional training in the non-musculoskeletal

aspects of sports medicine

— Mild traumatic brain injury (Concussions)
— Athletes with chronic or acute illnesses (mono)
— Nutrition, supplements, ergogenic aids and performance issues

— EXercise prescription for patients who want to increase their
fithess

— Injury prevention

— “Return to play” decisions in the sick or injured athlete
— Strength training and conditioning

— Healthy lifestyle promotion

Taken from American Medical Society of Sports Medicine



Goals

Recognition of Concussion
— What is a Concussion?
— Common Signs/Symptoms

Possible Complications of Concussions
Evaluation of Suspected Concussions
Treatment of Concussions



Concussion in the Media




What is a Concussion

= Aka: Mild Traumatic
Brain Injury (MTBI)

= “a complex pathophysiological
process affecting the brain,
induced by traumatic
biomechanical forces”

— McCroy, P, et al. Clin J Sport Med.
2009; 19(3): 185-200

= “Bruised Brain”
= CDC estimates 1.6-3.8

million concussions per
year



Mechanism of Injury

Coup-Contrecoup

— Acceleration-
deceleration

— Linear

Brain moves forward in
the skull

Frontal lobes strike inside
of skull (coup)

Rebound (contrecoup)
Injury to occipital lobe



Mechanism of Injury

Rotational

Brain rotates on axis
causing stretching/tearing
of axons

Stretching/tearing of
blood vessels results in
hematoma

Brain strikes skull causing
contusion



WARNING



Pathophysiology:
Energy Crisis!

Injury disrupts neuronal membrane

Efflux of extracellular Potassium AND
excitatory neurotransmitter Glutamate
— Worsens efflux of Potassium

Increase activity of Na+/K+ pump to

restore homeostatis
— Requires increase Glucose utilization via
glycolysis
Increase Glucose utilization via
glycolysis leads to increase Lactate

production

— Results in neuronal dysfunction by inducing
acidosis, membrane damage, altered BBB
permeability and cerebral edema

Cellular influx of Calcium
— Vascular constriction

Decrease in Cerebral Blood Flow
— Uncoupling of cerebral glucose metabolism

Giza C, Hovda D. The Neurometabolic Cascade of Concussion. J Athl Training.
2001;36(3):228-235



Signs and Symptoms of
Concussion

Signs Symptoms
Dazed — Headache
Confused — Nausea
Moves clumsily — Balance problems
Answers questions slowly — Double vision
Personality changes — Photosensitivity
Retrograde amnesia — Feeling sluggish
(forgets play prior to hit) — Feeling foggy
Anterograde amnesia — Change in sleep

(forgets play after hit)

_ — Cognitive changes
Loses consciousness



Signs and Symptoms of

concussions
Frontal Lobe Occipital Lobe
Amnesia — Visual
Multitasking — Balance
Fogginess — Dizziness
**usually means longer — Attention
recovery — Occipital lobe

— Arousal (fatigue)
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Frequency of Reported
Symptoms

Headache—71%

Feeling slowed down—58%
Difficulty concentrating—57%
Dizziness—55%

Fogginess—53%

Fatigue—50%

Visual Blurring/double vision—49%
Light sensitivity—47%

Memory dysfunction—43%
Balance problems—43%



Concussion Grading Systems

= Many described in the literature
— American Academy of Neurology
— Colorado Medical Society
— Cantu

= 2004 Prague Statement abandoned grading
systems
— Simple vs. Complex categorization

= 2008 Zurich Statement abandoned 2004
categorization

— Symptom-based approach (subjective)
— Postural and cognitive testing (objective)



Concussion Grading Systems

= Do not work

= Concussion
evaluation and
treatment must be
INDIVIDUALIZED



Gender and Age Differences

» Female athletes typically
have more severe
symptoms and longer
recovery than male
counterparts

= Young athletes typically
have more symptoms and
longer recovery

— Neurochemical processes
appear to differ in
developing brains (? Higher
metabolic demands)



Complications of Concussion

» Immediate Complications:
— Subdural Hematoma
— Epidural Hematoma
— Second Impact Syndrome

» Delayed Complications:
— Post-Concussion Syndrome
— Chronic Traumatic Encephalopathy



Complications of
concussions

= Subdural Hematoma

— Collection of blood
between the brain and
the brain’s outer lining

— Usually involves
tearing of small veins
= LOow pressure

— May be more likely to
have LOC

— Diagnosed on CT scan




Complications of
Concussions

» Epidural Hematoma

— Collection of blood
between the outer lining of
the brain (dura) and bone

— Usually involves temporal
skull fracture and tear of
arteries

= High pressure

— Classically see brief LOC
followed by lucid period
then rapid decompensation

— Diagnosed by CT scan




Second Impact Syndrome

= Occurs when a second head injury occurs while
the individual is still recovering from the first
concussion

— Second injury may be very minor

= Disparity between supply and demand during
nyperglycolysis leads to an energy crisis

» Dysautoregulation of cerebral blood flow
— Vascular engorgement
— Diffuse cerebral swelling
— Increased ICP
— Brain herniation




Post Concussion Syndrome

= DSM-IV definition: 3 months duration of =23 of
the following symptoms after head injury:
— Fatigue
— Disordered sleep
— Headache
— Vertigo/dizziness
— lrritability or aggressiveness
— Anxiety or depression
— Personality changes
— Apathy



Post Concussion Syndrome

» |ncreased risk of PCS Iif return to play too
quickly

= Better concussion management lead to
decreased risk of PCS



Concussion Legislation

= TSSAA Concussion Policy and Return to
Play Form (July 2010)

= NCAA Concussion Policy (April 2010)
= NFL Concussion Policy (2009)

= Congress considering nation-wide policy
for all school districts (Sep 2010)

— Protecting Student Athletes from Concussions
Act H.R. 6172

— Many states are developing formal guidelines



TSSAA Policy

= Effective July 2010

= “Any player who exhibits signs, symptoms, or behaviors consistent with a
concussion (such as loss of consciousness, headache, dizziness, confusion
or balance problems) shall be immediately removed from the game and
shall not return to play until cleared by an appropriate health-care

professional.”

= Adapted from the Acute Concussion Evaluation
(ACE) by the Center for Disease Control (CDC)

= TSSAA Concussion Return to Play Form
— Must be used for games and practice
— Must be completed by MD or DO



TSSAA Policy



Concussion Management

= GOALS:

— Acute Management
* Rule out serious intracranial pathology
* Rule out serious neck/spine injury

— Post-injury Management
* Prevent Second Impact Syndrome
* Prevent Post-Concussion Syndrome



Acute Management

= Primary Survey

— ABC'’s, Level of Consciousness, C-spine
evaluation

— Always assume C-spine injury if unconscious

= |f student/athlete unconscious:
— Stabilize head and neck
— Activate EMS
— Transport to Emergency Room
— Monitor airway and circulation



Acute Management

= |f student/athlete 1S conscious:
— Determine level of consciousness
— Reassure athlete

— Do exam:
= Evaluate neck
* Neurological exam

* If neck is tender or exam is abnormal, transport to
Emergency Room




Acute Management

= History and Cognitive Evaluation:
— Symptoms
— Qriented to Person, Place, Time
— Memory of events

= SCAT 2



Sport Concussion
Assessment Tool 2 (SCAT 2)



Sport Concussion
Assessment Tool 2 (SCAT 2)



Acute Management

= Physical Exam: — Neurologic
— Appearance " Pupils

. . = Cranial nerves
— Cervical spine exam .
= Sensation/motor
= Tenderness to

= Coordination

palpation _
= Motion " Gait
_ Head/face — Evaluate every 5

minutes for next 15-30
minutes and then
frequently thereafter

= QOrbital/Skull fractures

— Mental Status
= QOrientation
= Memory
» Judgement
= |ntellect



Balance Testing

= Romberg testing
» Cerebellar function

= Balance Error
Scoring System
(BESS)



BESS

Developed at UNC Sports Medicine
Research Laboratory

Portable, cost-effective
Takes about 10 minutes to conduct

Requires limited materials
— Level surface

— Foam pad (Airex Pad)

— Stop watch

— Protocol / Script / Score Card



BESS

Composed of six 20-second sections
Balance Error Scoring System
Each done on firm ground, repeated on foam
— Double leg stance
— Single leg stance
— Tandem stance
— Points given for errors
Types of Errors
— 1. Hands lifted off iliac crest
— 2. Opening eyes
— 3. Step, stumble, or fall
— 4. Moving hip into > 30 degrees abduction
— 5. Lifting forefoot or heel
— 6. Remaining out of test position >5 sec
— The BESS is calculated by adding one error point for each error during the time



BESS



Reasons to Transport to ER

— Potential C-spine injury

— Recurrent emesis

— Severe or progressively worsening headache
— Deterioration in mental status

— Seizure activity

— Focal neurological symptoms (Unsteady gait,
slurred speech, weakness or numbness in the
extremities)

— Signs of a basilar skull fracture or skull
fracture

— Altered mental status resulting in a GCS <15
— Unusual or very irritable behavior



Acute Treatment

= Rest
— Cool environment
— Quiet environment
— Dark environment
= Hold out of class--Return to class may make
symptoms worse
— Level of concentration
— Use of Computer
— Use of Video

= Medication
— Only Acetaminophen in the first 24 hours



Follow Up

Evaluation/Management

» Refer to Physician who is trained In
concussion management

— Evaluation
— Exertional Testing

— Neurocognitive testing
= IMPACT
» HeadMinder
= AXOn Sports
= Concussion Vital Signs

— Return to Play Decision

o
”’HEADMINDEH




Return To Play Decision

= Rest until asymptomatic
— May include staying home from school
= Physical exertion once symptoms have
resolved at rest
— Cardiovascular challenge
— Sport-specific drills
= Neurocognitive evaluation
— Computerized testing
— Formal Neurocognitive testing



Limitations of Evaluation

= Concussions are subjective
— Rely on patient’s report of symptoms

— No objective study to determine If patient
sustained a concussion or if it IS resolved

* MRI's and CT scans DO NOT diagnosis
concussions

= Emerging technologies
* Functional MRI, PET scans
* Blood tests looking for proteins c/w brain injury



Return To Play Decision

= Anyone suspected of having a concussion,
should NEVER be returned to play the same day
of Injury
— 0on average, concussion resolution takes 7-10 days

= Anyone suspected of having a concussion
should be referred to a physician trained In
concussion management

» Per TSSAA policy, student cannot participate In
sports unless evaluated and cleared by a
physician



Resources

= CDC Concussion Tool Kit

— http://Iwww.cdc.qov/concussion/HeadsUp/youth.html

= SCAT2 form
— http:/Iwww.cces.calfiles/pdfs/SCAT2%5B1%5D.pdf

= TSSAA concussion policy

— http://lwww.kocortho.com/pdfs/tssaa-concussion.pdf

= Online course for parents and coaches
— http://lwww.nfhslearn.com
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http://www.kocortho.com/pdfs/tssaa-concussion.pdf
http://www.nfhslearn.com/

Resources

= Dick’s Sporting Goods PACE program
— Www.dsgpace.org

* Project B.R.A.Il.N (TN Disability Coalition)

— http://[tndisability.org/coalition programs/project brain
/concussion within our sports community



http://www.dsgpace.org/
http://tndisability.org/coalition_programs/project_brain/concussion_within_our_sports_community
http://tndisability.org/coalition_programs/project_brain/concussion_within_our_sports_community

Resources

= Knoxville Orthopedic Clinic
— Concussion Management Program
— 3 primary care sports medicine physicians
trained In concussion management
= Dr. Amber Luhn
= Dr. Benson Scott
= Dr. Chris Klenck

— Recognized as Certified IMPACT Consultants
= Only clinic in Knoxville and surrounding area



“Shout Out”

Jeff Gregory
Andrew Slemp
J.R. Gore

Walter ldol



QU estions???
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