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So you got your bell rung…Now what?
•
•
•
•
•
•
•

Do I need to go to the Emergency Room?
Who do I see for follow up?
What medicines are safe to take?
What do I do if I vomit?
When can I go to work?
Can I drive?
How long will this last?

Concussion Defined

• A MILD TRAUMATIC BRAIN INJURY
defined as a complex pathophysiological
process affecting the brain, induced by
biomechanical forces
• May be caused by direct blow to head, face, or
neck or elsewhere on the body with an
impulsive force transmitting to the head
• Typically results in rapid onset of short-lived
impairment of neurological function that
resolves spontaneously
– May EVOLVE over minutes to hours

SPORT CONCUSSION: On-field or sideline evaluation of acute concussion

When a player shows any features of a concussion:
(a) The player should be medically evaluated onsite using
standard emergency management principles and particular
attention should be given to excluding a cervical spine injury.
(b) Disposition of the player must be determined by the treating
healthcare provider in a timely manner. If no healthcare
provider is available, the player should be safely removed from
practice or play and urgent referral to a physician arranged.
(c) Once the ﬁrst aid issues are addressed, then an assessment
of the concussive injury should be made using the SCAT3 or
other similar tool.
(d) The player should not be left alone following the injury and
serial monitoring for deterioration is essential over the initial
few hours following injury. Ranges from 6-48 hours.
(e) A player with diagnosed concussion should not be allowed
to RTP on the day of injury.

Concussion in a nonathletic setting
• Most concussions can be treated in an outpatient
setting
• RED FLAG SYMPTOMS: Call 911 or go to ER
–
–
–
–
–
–
–

Slurred speech
Headache that worsens
Looks drowsy
Increased confusion (can’t recognize people)
Seizures or focal neurological symptoms
Decreased consciousness
Weakness of or numbness in limbs

CONCUSSION INVESTIGATIONS
To Scan or not to Scan… that is the question

Shouldn’t I get a CT scan or MRI?
• A concussion is a FUNCTIONAL brain injury not
structural
– Which means: a CT and MRI will always be
normal in a concussed patient
• Exception: Functional MRI studies- very $$$$$$

• The brain communicates using
neurotransmitters and this chemical
communication system becomes disrupted in
a concussion

Diagnosis
• Diagnosis should include a physical exam by a
trained medical professional
– Athletic Trainer, Primary care physician, ER, Sports
Medicine concussion specialist, Neurologist

• Exam should include both physical and
neurocognitive testing
– Very few physical exam findings as we cannot look
in the brain
– Often can see balance and memory issues

The “Concussion” Blood Test
• Blood test just developed to predict if patient’s
have intracranial lesions (bleeding in the brain)
– Measures brain proteins UCH-L1 and GFAP in the
blood
– Much more serious than a concussion

• The F.D.A. states that if positive it can predict the
presence of a intracranial lesion on CT scan 97.5%
of the time and can predict if you DO NOT have a
intracranial lesion 99.6% of the time

The Concussion Blood Test
• So TECHNICALLY- it does not test for
concussion
• It tests to see if you need a CT scan
– Can help reduce exposure to radiation
– Cost about $150 compared to $750-$1000 for a CT
scan
– It is only approved for ADULTS

• The test does not confirm OR rule out
concussion; it tests for a Brain Bleed

Symptoms
•
•
•
•
•
•
•

Headaches
Confusion
Lack of coordination
Memory Loss
Nausea
Vomiting
Dizziness

•
•
•
•
•
•
•

Ringing in the Ears
Sleepiness
Fatigue
Irritability
Depression/Anxiety
Insomnia
Feeling in a fog

Concussion Exam
• I use the Sport Concussion Office Assessment
Tool
– Includes a symptom score
– Balance Testing
– Memory testing (neurocognitive exam)
– Physical exam
– Vestibular Ocular Motor Exam (VOMs testing)

CONCUSSION MODIFIERS
Factors

Modifiers

Symptoms

Number, duration (>10d), severity

Signs

Prolonged LOC (>1 min), amnesia

Sequelae

Frequency (#), timing (how close
together), recency

Threshold

Concussion with less impact and
slower recovery

Age

<18

Co/Pre morbidities

Migraine, depression, ADHD, LD,
sleep disorders, other mental health

Medication

Psychoactive meds, anticoag

Behavior

Dangerous style of play

Sport

High risk, contact/collision, high level
of sport

Risk for Prolonged symptoms
•
•
•
•
•
•
•
•

Very young or old
Migraines
Epilepsy
Thyroid Disorder
History of meningitis
Anxiety
Depression
Sleep Disorder

• ADHD/ADD
• Mood disorder
– Bipolar
– Schizophrenia

• Learning Disabilities
• # of previous head
injuries

Treatment of Concussion
• There is no ONE treatment for concussion
• Concussion treatment should be
individualized based on other health issues
• There is NO magic pill for a concussion
• Treatment is often based on addressing
symptoms of the concussion
– Example: treat the headache, nausea, balance
issues

TriHealth Heads Count Program
• We use a multidisciplinary approach to
concussion treatment:
– Medical Management
– Vestibular Physical Therapy
– Physical Therapy: neck sprains, etc, Headaches
– Speech Cognitive Therapy
– Neuropsychology
– Neurology
– Ear Nose and Throat

Vestibular Therapy “Concussion PT”
• Treatment with a skilled vestibular Physical
Therapist can decrease symptoms and shorten
time to return to full function/sports/work
• Vestibular Rehab works to improve eye and
head (ocular and vestibulo-ocular)
coordination
– Decrease headaches, fogginess, dizziness
– Improve visual clarity
– Improve balance

New Ocular Equipment

Objective Data with New Equipment
• Computerized testing of visual perception
time
• Computerized testing of dynamic visual acuity
• Test for max speed of gaze stabilization
• Computerized balance Testing/Training
• Computerized Video goggles

A tincture of time is often the best
answer…
• Most concussions last 2 weeks - 3 months
– Post concussive symptom: > 3 months

• For patients with prolonged symptoms:
– I may consider using migraine medicines for headaches
– Often use medicines that work on the brain to decrease
pain signals
– Sometimes antidepressants or anti-seizure medicines are
used

• Always treat the underlying condition that may have
flared:
– Anxiety, depression, ADD/ADHD, bipolar, migraines

Return to Work and School
• Often immediately after a concussion you may
need some time off for cognitive and physical rest
• Return to work in a slow matter: half days, then
full
– May need to “Reset” if symptomatic:
• Lie in a quiet dark room, decrease stimulus from noise and
light, work in a quiet conference room

– If there is a physical job or requires driving/heavy
equipment, may need to be symptom free prior to
return

Return to physical activity/Sport
• Must go through a gradual Return to Play
Protocol
• Past consensus statements have
recommended complete physical rest..
• BUT… we know now EXERCISE IS MEDICINE
– Light physical activity: walking, exercise bike, low
level aerobics
– No weight lifting, high impact, or contact sports
until cleared

Rehabilitation stage. Functional exercise at each stage of rehabilitation. Objective of
each stage
1. No activity. Complete physical and cognitive rest. Recovery.

2. Light aerobic exercise. Walking, swimming or stationary cycling keeping intensity <70% MPHR (max predicted
HR). No resistance training. Increase HR.

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). May start progressive resistance training. Exercise, coordination, cognitive load.

5. Full contact practice following medical clearance. Participate in normal training activities, restore conﬁdence,
assessment of functional skills by coaching staff.

6. Return to normal game play.

Return to Drive
• Symptomatic patients often have trouble with
the visual stimuli with driving on the highway,
at night or in rain
• Visual symptoms and foggy symptoms should
resolve prior to return to drive
• Our Vestibular Physical therapist can often aid
in determining this in the return to drive
program

How many is too many?
• There is no magic number
– However… if have prolonged symptoms after
mulitple concussions, would recommend low risk
sports and activities
– Patients may have prolonged exertional
headaches or symptoms that can last more than a
year
– COGNITIVE symptoms tend to last longer than
physical ones

Chronic traumatic brain injury
• Epidemiological studies have suggested an
association between repeated sports concussions
during a career and late-life cognitive impairment.
• Similarly, case reports have noted anecdotal cases
where neuropathological evidence of Chronic
Traumatic Encephalopathy was observed in retired
football players.
–

35 NFL players and their wives sue NFL

• A panel discussion was held and no consensus was
reached on the signiﬁcance of such observations at
this stage.
• Clinicians need to be mindful of the potential for
long-term problems in the management of all
athletes.

References:
•

•
•

•

•

Consensus statement on concussion in sport: The 4th
International Conference on Concussion in Sports held in
Zurich, November 2012
SCoat: Sport Concussion Assessment Tool- 3rd Edition
American Medical Society for Sports Medicine position
statement: Concussion in sport. Harmon, et al. BJBS 2013;
47; 15-26
M. Makdissi, MBBS, PhD, D. Darby, MBBS, PhD, Natural
History of Concussion in Sport, Markers of Severity and
Implications for Mgt, American Journal of Sports
Medicine, 2010
NCAA, Concussion or Mild Traumatic Brain Injury in the
Athlete, 2009

