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Summary: Concussion, also known as mild traumatic brain injury (TBI) is a common injury. The
classic history is a direct blow to the head, neck, face, or to anywhere in the body that imparts
an impulse injury to the head. Complications include post-concussion syndrome (PCS) in a small
number of individuals, and can leave patients struggling with their symptoms for prolonged
periods of time. Primary care providers play a key role in ongoing management of mild TBI.

Case: “He hit his head... Is that why he’s depressed?”

P. is a 25-yo male, accompanied by his mother, in your primary care clinic. He has had symptoms of depressed
mood. History shows that prior to the onset of depressed mood, he had a concussion...

Introduction

Concussion, aka mild traumatic brain injury (TBI), has the following features defined by the 5th International
Conference on Concussion in Sport:

¢ Concussion may be caused by an impact to the head, face, neck or elsewhere on the body with an
“impulsive’ force transmitted to the head.

Onset of symptoms may be:
o Rapid onset with short-lived impairment of neurological function that resolves spontaneously.
o More delayed onset, with symptoms evolving over minutes to hours

Symptoms also:
o May or may not involve loss of consciousness.

o Largely reflect a functional disturbance rather than a structural injury and, as such, no abnormality is
seen on standard structural neuroimaging studies.

Prognosis:

o Resolution of the clinical and cognitive symptoms typically follows a sequential course. In some cases
symptoms may be prolonged.

Epidemiology
Incidence

e 493-653/100,000 (Ryu, 2009).
¢ 1in 220 pediatric emergency visits were for concussion (Zemek et al., 2013).
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Pathophysiology
Upon receiving a concussion:

¢ The brain releases excitatory neurotransmitters, as well as potassium.

e Metabolic activity in the brain increases to remove excess transmitters and maintain normal extracellular
K+ levels. This results in an increased need for glucose, the fuel of the brain, however blood supply and
glucose are not able to keep pace with the increase in demand, and thereby an increase in lactic acid
production is seen (Gizza et al., 2001).

¢ Increased acid production and increased glucose need require an increased blood supply; however this is
not possible due to the brain’s inherent edema following injury. Blood flow can be reduced by as much as
50%, while at the same time cellular needs are higher. This leads to a fragile state where cells are more
likely to die, or due to poor energy supply relative to demand, produce poor connections and poor healing
(Gizza et al., 2001).

While in an injured state, the brain is subsequently less able to sustain a second injury during this vulnerable
period without an increased risk of long term sequelae, and even more so than when compared to two isolated
injuries (Gizza et al., 2001).

Red Flags for Concussion / Mild TBI

Patients presenting with a history of direct blow to the head, neck, face, or to anywhere in the body imparting an
impulse injury to the head should be evaluated and observed for symptoms of mild TBI.

Indicators for mild TBI vs. more severe injuries (Marshall et al., 2015, McCrory et al., 2013, Cantu, 2011):

¢ Any loss of consciousness that lasts less than 30 minutes;
¢ GCS remains 13 and above at assessment 30 min post injury/concussion.

e Post traumatic amnesia is resolved within 24 hours, and the patient has regained continuous memory. There
is no universal grading system of severity of mild TBI, however many consider the duration of post traumatic
amnesia (PTA) to be the best indicator of severity (Cantu, 2011).

Presentation

Symptoms include (Willer & Leddy, 2006; Marshall et al., 2015, Willer et al., 2006):
Physical

¢ Headache

¢ Nausea

¢ Vomiting

¢ Blurred or double vision

e Seeing stars or lights

¢ Balance problems

e Dizziness

¢ Sensitivity to light or noise
e Tinnitus

Behavioural/Emotional

e Drowsiness

e Fatigue/lethargy

e Irritability

¢ Depression

e Anxiety

¢ Sleeping more than usual
¢ Difficulty falling asleep

Cognitive
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Feeling “slowed down”
Feeling “in a fog” or “dazed”
Difficulty concentrating
Difficulty remembering

Assessment
History (Goulet, 2018):

¢ Have you (has your child) ever been knocked out? Yes/No

¢ Have you (has your child) ever had a blow to the head that left you feeling confused, dazed, or foggy?
Yes/No

¢ Have you (has your child) ever gone to the hospital or gotten medical care for a blow to the head? Yes/No

If any of these questions are answered “yes” then:

¢ Probe for additional details such as when, how, the course of recovery, and how the patient was treated.
¢ Request previous medical records for verification.

Assessment Tools
Westmead Post-Traumatic Amnesia Scale (WPTAS)

Consider the Westmead Post-Traumatic Amnesia Scale (WPTAS), which is a simple test, taking less than 1 minute
in the acute setting and correlated with more detailed neuropsychologic testing.

Questions include:

What is your name?

What is the name of this place?

Why are you here?

What month are we in?

What year are we in?

In what town/suburb are you in?

How old are you?

What is your date of birth?

What time of day is it? (morning, afternoon, evening)
Three pictures are presented for subsequent recall
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Any incorrect response is considered a positive test for cognitive impairment after head injury, and thus warrants
further investigation.

Other tools include:

e Sport concussion Assessment Tool (SCAT),
e Maddocks questions

Diagnostic Criteria

Diagnostic criteria for mild traumatic brain injury (mild TBI) (outlined by the American Congress of Rehabilitation
Medicine as a traumatically induced physiologic disruption of brain function, as manifested by 1 or more of the
following (Cantu, 2011):

1. Any loss of consciousness up to 30 min
2. Any loss of memory for events immediately before or after the accident for as much as 24hrs

3. Any alteration of mental state at the time of the accident (e.qg., feeling dazed, disoriented, or confused), or
focal neurologic deficits that might or might not be transient

To count as mild, the severity of the injury may not exceed:
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¢ Loss of consciousness greater than 30 min
e Post traumatic amnesia longer than 24 hr
¢ Glasgow Coma Scale score falling below 13 after 30 min

Diagnosis of mild TBI can be challenging as symptoms of concussion can also be seen amongst general trauma
patients who have had no head injury and there are no objective tests to confirm diagnosis (Willer et al., 2006).

Approach
Red Flags

Rule out dangerous or life threatening conditions (Marshall et al., 2015). The following warning signs should prompt
immediate medical investigation by a physician (Goulet, 2018):

¢ |nability to awaken the patient

e Severe or worsening headaches

e Somnolence or confusion

e Restlessness, unsteadiness, or seizures

¢ Difficulties with vision

¢ Vomiting, fever, or neck stiffness

e Urinary or bowel incontinence

¢ Weakness or numbness involving any part of the body

History of previous brain injuries, or a history of substance abuse, may make patients more prone to symptoms of
mild TBI (Willer et al., 2006).

Investigations

The diagnosis of concussion is primarily clinical (Marshall et al., 2015).

Physical Exam

The initial approach to a patient with a head injury or a change in cognition must be to rule out dangerous or life
threatening conditions. One such approach is the Canada Head CT rules (Stiell et al., 2001).

In short this decision rule consists of 5 high-risk factors and 2 medium-risk factors that aid the clinician towards
making evidence based prediction for which patients to image using CT for clinically important brain injury.

Differential Diagnoses
Differential Diagnoses Related to mild TBI (Marshall et al., 2015)

¢ Major Depressive Disorder

¢ Generalized Anxiety Disorder

e Post Traumatic Stress Disorder (PTSD)

e Chronic Pain Syndrome

e Cervical Strain/Whiplash Associated Disorder
¢ Substance Abuse or Polypharmacy

e Somatoform Disorder/Factitious Disorder

¢ Malingering

¢ Post Traumatic Headache

¢ Fibromyalgia syndrome (secondary)

¢ Primary Sleep Disorder: e.g., Obstructive Sleep Apnea

Management

Following the diagnosis of concussion (mild TBI):
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¢ Practitioners should remain mindful of potential contributing factors to an impaired recovery, such as lack of
sleep (Marshall et al., 2012).

e Observation is recommended for at least 24hrs after a mild TBI because of the risk of intracranial
complications

During the 24-hr period:

e A person who sustains an mild TBI should not drive for at least 24 hours and may require medical re-
assessment prior to resuming driving (Marshall et al., 2012).

Follow-up:

e Symptomatic patients can be followed every 2 to 4 weeks until symptom resolution or until another
treatment plan has been implemented (Marshall et al., 2012).

It is not abnormal for patients to experience 1 or more persistent symptoms as a consequence of their mild TBI for
a short period (Marshall et al., 2012). Minor problems and symptoms should be managed appropriately in addition
to providing education and reassurance to patients that that a full recovery of symptoms is seen in the majority of
cases.

Prognosis

Recovery, for most, is anticipated within days to a few weeks (Marshall et al., 2012).

Complications

Consider the risk of depression or other mental health disorders in patients who have experienced mild TBI
(Marshall et al., 2012).

COHCUSSion Headache, trouble

concentration, sleep issues,
missed school, missed sport

S School Issues
depression

Diagram taken with permission from Goulet, 2018

Specific conditions
Posttraumatic headache

¢ Posttraumatic headache should be tailored to the class of non-traumatic headache it most closely resembles
(eg, chronic tension, migraine) (Marshall et al., 2012).

e Recommendations
o Provide non-narcotic analgesics
o Be mindful of overuse and rebound headache

Persistent sleep disturbances

e Recommendation
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o Provide sleep hygiene advice and/or relaxation training (Marshall et al., 2012).

o Pharmacotherapy is generally recommended at the lowest effective dose as short-term treatment, if
warranted (Marshall et al., 2012).

Persistent mental health disorders

¢ All patients with persistent symptoms following mild TBI should be screened for mental health symptoms
and with appropriate self-report questionnaires where applicable (Marshall et al., 2012).

e Recommendations

o Referral to a psychiatrist or mental health team with experience in the management of mild TBI
should be made in the case of complex or severe presentations of mild TBI, or if treatment is not
effective within 2 months (Marshall et al., 2012).

o A selective serotonin reuptake inhibitor is recommended as the first-line drug treatment for mood
and anxiety syndromes after mild TBI (Marshall et al., 2012).

o CBT is appropriate in the treatment of mood symptoms following mild TBI (Marshall et al., 2012).

Persistent balance disorders

¢ Recommendation
o Physiotherapy or,
o Vestibular rehabilitation therapy (Marshall et al., 2012).

Persistent fatigue

Gradually increase activity levels a patient’s energy level improves

Reinforce pacing activities throughout the day(Marshall et al., 2012).

¢ Encouraging good sleep hygiene, while reminding patients that quality of sleep is more important than
quantity (Marshall et al., 2012).

Acknowledge that fatigue can be exacerbated by low mood, and screen and treat mood disorders as needed
(Marshall et al., 2012).

Concussions are no longer graded. Recovery is recommended to be sequential and focused on functional
progression as symptoms clear and do not return with exertion whilst under the careful monitoring of a physician.

Return to Work or School

For individuals who experience persistent deficits following mild TBI, or who have difficulty once back at work,
consider:

¢ Implementing a return to work programs (Marshall et al., 2012).
¢ Referral to an occupational therapist (OT) with expertise in mild TBI (Marshall et al., 2012).

e The patient, parents/partners, healthcare providers and work/school/teams should jointly determine what
modifications or accommodations are needed, if any (Goulet, 2018).

Monitoring

Monitor in all three of the domains typically affected by mild TBI:

e Somatic,
e Emotional/behavioural
¢ Cognitive (Marshall et al., 2012).

One simple and effective tool for measuring mild TBI symptoms is the Rivermead Post Concussion Symptoms
Questionnaire (Marshall et al., 2012).

Bearing in mind symptoms can be similar to, and possibly have overlap with other conditions such as depression,
chronic pain, anxiety and other medical or psychiatric disorders, that anyone with symptoms persisting longer than
1 month should be considered for specialized assessment (Marshall et al., 2012).
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Complications
Post concussive syndrome (PCS)

¢ Definition: Constellation of non-specific subjective symptoms that can be found in a small number of
individuals following an initial mild TBI (Marshall et al., 2012).

¢ One of the diagnostic dilemmas of PCS, is that there is no one universal definition nor diagnostic criteria;
rather PCS is a cluster of symptoms that can occur with a multitude of other conditions (Marshall et al.,
2015).

¢ Diagnostic Criteria for Post-Concussion Syndrome (ICD-10):

o A syndrome that occurs following head trauma (usually sufficiently severe to result in loss of
consciousness)

o Symptoms such as:
= Headache
= Difficulty concentration
= Fatigue

= Dizziness, irritability, performing mental tasks, impairment of memory, insomnia, and reduced
tolerance to stress, emotional excitement, or alcohol (Makdissi et al., 2013; (Marshall et al.,
2012)

e Predictors of PCS
o Pre-existing Depression and Anxiety (greatest predictors of PCS) (Goulet, 2018)

o Those that experience their injury outside of sport are at higher risk of PCS (10-15%) (Marshall et al.,
2015).

e Prevention of PCS

o |t has been suggested that even a single psychoeducational session is a key factor in preventing or
shortening PCS. In these sessions patients should be provided supportive reassurance, and be
educated about the symptoms of concussion. The course of their expected recovery should be
outlines and an emphasis on the appropriate attribution of symptoms to benign etiologies should be
introduced. Patients should be explained that the gradual resumption of activities can be very helpful
and effective in reducing their symptoms (Kempe., 2013,Waldron-Perrine et al., 2015,Goulet, 2018) .

Depression

¢ Depression can have a profound negative impact on mild TBI recovery and has been demonstrated by many
authors to worsen outcome and prognosis in those who sustain mild TBI.

¢ Depressed patients have more severe PCS compared to non-depressed patients and this includes symptoms
such as headache, blurred vision, dizziness, and memory impairment (Goulet, 2018)

Prognosis

e Full recovery
o For most, all symptoms of mild TBI will be resolved within 1 month (Marshall et al., 2012).
¢ Prolonged symptoms
o Of the few that experience prolonged symptoms there are certain more common characteristics.

o Those who suffer a mild TBI participating in sport are more likely to make a timely recovery and only
1-3% are expected to experience persistent symptoms (Marshall et al., 2015).

¢ |t has been found that early, reassuring educational information is beneficial after mild TBI, and can have a
positive impact on recovery and reduce symptom persistence. Authors have in fact noted that the
terminology used by clinicians can impact the recovery of patients with concussions (Goulet, 2018).

Prevention

¢ Strengthen neck and back muscles (Goulet, 2018)
¢ Reduce contact with contact sports
o Evidence shows the amount of exposure to contact sport is related to the risk of mild TBI.
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o A 2017 paper correlates an increase in ice hockey participation with an increase in concussion risk
(Blake et al., 2017).

What about headgear?

¢ A systematic review published in 2016 found that there was no decrease in mild TBI being sustained
amongst athletes wearing novel protective gear versus standard protective gear or no protective gear.
Authors did observe a reduction in the number of superficial head injuries amongst athletes wearing certain
protective devices, but there was no change in the number of concussions experienced (Schneider., 2016)

Resources and Links

Abbreviated Westmead PTA Scale (A-WPTAS) incorporating Glasgow Coma Scale (GCS)
https://www.ourphn.org.au/wp-content/home/ementalhealth/ementalhealth.ca/frontend/uploads/2017/03/A_WPTAS-
scale-for-Head-injury.pdf

Ontario Brain injury Association (OBIA)

Provides information, education, advocacy, community resources and support to brain injured persons and their
families.

1-800-263-5404

http://obia.ca/brain-injury-information/concussion-resources/

Ontario Neurotrauma Foundation (ONF)
Guidelines for Concussion/mild TBI & Persistent Symptoms: Second Edition
http://onf.org/documents/guidelines-for-concussion-mild TBI-persistent-symptoms-second-edition

The Rivermead Post-Concussion Symptoms Questionnaire
King, N., Crawford, S., Wenden, F., Moss, N., and Wade, D. (1995) J. Neurology 242: 587-592
http://www.tbi-impact.org/cde/mod_templates/12 F 06 Rivermead.pdf

Canada CT Head Rule
Stiell IG, et al. The Canadian CT Head Rule for Patients with Minor Head Injury. Lancet 2001;357:1391-96.
http://www.ohri.ca/emerg/cdr/docs/cdr_cthead_poster.pdf
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Written by Joel Meredith, Family Medicine Resident, Class of 2017. Reviewed by Mireille St-Jean (Family Physician,
CCFP), Michael Cheng (Psychiatrist, FRCP(C)). Special thanks to Kristian Goulet (Concussion Specialist) for content
expertise.

Disclaimer

Information in this pamphlet is offered ‘as is' and is meant only to provide general information that supplements,
but does not replace the information from a qualified professional.

Creative Commons License


http://apps.who.int/classifications/icd10/browse/2016/en#/F07.2
http://apps.who.int/classifications/icd10/browse/2016/en#/F07.2
http://www.icd10data.com/ICD10CM/Codes/S00-T88/S00-S09/S06/S06.0-/S06.0X

Page 10/ 10

You are free to copy and distribute this material in its entirety as long as 1) this material is not used in any way
that suggests we endorse you or your use of the material, 2) this material is not used for commercial purposes
(non-commercial), 3) this material is not altered in any way (no derivative works). View full license

at http://creativecommons.org/licenses/by-nc-nd/2.5/ca/



http://creativecommons.org/licenses/by-nc-nd/2.5/ca/

