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AB S T R AC T
Concussions are common in the athlete population. They occur af-

ter a trauma to the head and can lead to a loss of consciousness. Pa-
tients suffering from a concussion commonly present with confusion, am-
nesia, and headache in the context of a recent head trauma. The ap-
proach to this pathology consists of making a clinical diagnosis, ruling out
life-threatening complications such as fractures and intracranial hemor-
rhages, and educating the patient on a safe recovery and return-to-play.
Patients who do not have worrisome symptoms can be discharged home
with a responsible adult that has been informed of when to seek medi-
cal care in case of a complication. After a short rest period, they should
be advised to gradually resume their cognitive and physical activities. Af-
ter a period of minimum 10 days and in the absence of symptoms, the
patients can undergo a progressive return-to-play plan.
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1 | QUESTION

A 22-year-old soccer player presents to the emergency
room complaining of a headache after being accidentally
hit in the head by a ball during practice. He describes
feeling the ball hit the side of his head and falling imme-
diately on the ground after the impact. He denies losing
consciousness. On further questioning, he has no past
medical history, takes no medications, but recalls a sim-
ilar event happening two years ago that forced him to

miss school for two weeks due to headaches and diffi-
culty focusing in class. On physical examination, there
is a 3 × 2 cmmildly tender ecchymosis on the side of his
head. Neurological examination shows mildly impaired
attention but is otherwise normal. After making the di-
agnosis, what recommendations should be made to this
patient?
A) Stop all contact sports to avoid another concussion
B) Full cognitive and physical rest for at least two weeks
after the injury.
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C) Avoid non-steroidal anti-inflammatory (NSAID) med-
ications for 7–10 days due to the risk of intracranial
bleeding
D) Rest for 24–72 hours before resuming non-contact
physical activity as tolerated

2 | ANSWER

D, the correct answer is to resume physical activity
gradually after a short period of physical and cogni-
tive rest. Patients should not be told to stop all con-
tact sports but a discussion with the family should be
had to reduce the risk of additional injuries. NSAIDs
are first-line medications for treating post-concussion
headaches. Prolonged cognitive and physical rest has
been shown to slow the recovery and lead to longer
post-concussion symptoms. Persistent post-concussive
symptoms (PPCS) are defined by symptoms lasting
longer than the natural post-injury course. Patients with
PPCS may present clusters of vestibulo-ocular, cervico-
genic, migrainous and psychological symptoms. (1)

3 | OVERVIEW OF CONCUSSIONS

3.1 | What is a concussion?

Concussions, also called mild traumatic brain injury
(mTBI) are a common medical condition in both the ath-
lete and the general population. Concussions may be
caused by a direct blow to the head or by any force on
another part of the body that is transmitted to the head.
Many definitions of concussion exist as there are multi-
ple mechanisms of injury and a large range of symptoms
associatedwith concussions. The American Academy of
Neurology defined concussions as “a clinical syndrome
of biomechanically induced alteration of brain function
typically affecting memory and orientation, which may
involve loss of consciousness.” (2) Although not fully elu-
cidated, the pathophysiology includes a sudden release
of excitatory neurotransmitters inducing a glycolytic hy-
permetabolic state and lactate productionwhich impairs

neuronal function. (3)

3.2 | Epidemiology

Approximately 1.2% of the Canadian population sustain
a mTBI every year. (4) The prevalence of mTBI varies
depending on the population observed. In the general
population, men are at least two timesmore likely to sus-
tain a concussion than women. (5, 6) However, women
are more likely to sustain a mTBI while playing sports,
regardless of their level. (7) The sports most associated
with mTBI are football, ice hockey, soccer, boxing, and
rugby. (8) It is common for athletes to refuse disclosing
a potential concussion. These situations are dangerous
as they increases the risk of second impact syndrome .
(9) Second impact syndrome is defined as a second brain
trauma occurring on a previously injured brain that has
not fully recovered.(10) Although not fully understood,
it is postulated that it results in a rapid brain swelling
that can lead to herniation and catastrophic neurologi-
cal damage.(11)

4 | INITIAL APPROACH

The goals of the initial approach to this condition are to
make the diagnosis, rule out life-threatening conditions
with additional tests when indicated, and to advise the
patient on behaviour modification and recovery strate-
gies.

4.1 | Clinical presentation and diagnosis

Signs and symptoms of a concussion may take up to 48
hours to manifest. The hallmark symptoms of concus-
sion are confusion and amnesia. (12, 13) Other common
symptoms include new or worsening difficulty thinking
or concentrating, new or worsened headaches, dizzi-
ness, light and sound sensitivity, and emotional symp-
toms such as nervousness and emotional lability. (14)
(Table 1) The diagnosis of mTBI is clinical.
Many tools are available to assess concussions. They
can be categorized as screening and confirmatory tools.
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TABLE 1

(15) Themost common screening tools are the Standard-
ized Assessment of Concussion (SAC). Screening tools
can be used to assess the risk of concussion immedi-
ately after an injury to remove an athlete from the game.
Other tools, such as the SCAT5 (Sport Concussion As-
sessment Tool 5th Edition) and the impact (immediate
post-concussion assessment and cognitive testing), are
more extensive and used in a clinical settings as they pro-
vide a more in-depth assessment of the athlete’s condi-

tion and allow follow-up testing. The SCAT5 is the most
common validated tool that can assist the clinician in di-
agnosing a concussion in the acute setting. This eval-
uation tool combines a symptom evaluation, cognitive
and gross neurological function assessment. It has been
demonstrated as especially useful before the 3-5 days
post injury to aid in the diagnosis. (16)
The physicianmust take a complete history, physical and
neurological examination to associate a head trauma
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with an above-mentioned symptom and make the di-
agnosis. On history it is essential for the physician to
clearly understand the mechanism of injury to deter-
mine the severity of the head and associated injuries.
Some factors associated with a more severe injury are
high speed or high energy injuries – where the brain
could be exposed to a greater force of impact inside the
cranium. Whiplash injuries are associated with cervical
and vestibular injuries in addition to brain injuries. (17)
The patients should be questioned on previous head
injuries (including possible undiagnosed concussions),
medication use (particularly medications that increase
the risk of bleeding) and associated injuries such a neck
or back pain. At any time if an injury to the cervical spine
is suspected, the patient should be immobilized until a
fracture can be ruled out.
The physical examination should be focused on identi-
fying fractures, cerebrospinal fluid leaks and other in-
juries. To do so, the physician should carefully palpate
the patient’s head, look for otorrhea or rhinorrhea and
complete a head-to-toe examination to rule out other in-
juries. A complete neurological examination should be
done on the first assessment. It should include a base-
line mental status exam, cognitive assessment, and a
thorough examination of the cranial nerves. It should
also look for neurological deficits and signs of increased
intracranial pressure such as headache, vomiting and vi-
sual changes. Acute and mild impairment in cognition
might be normal but focal neurological deficits, worsen-
ing neurological status or mental status are worrisome
features that warrant further investigation. Laboratory
tests and imaging are not routinely used but might be
useful when life-threatening complications such as frac-
tures of intracranial bleed are suspected.

4.2 | Complications

Most mTBI are uncomplicated, but 6–10% are associ-
ated with cerebral contusions that can lead to intracere-
bral, subdural, epidural or subarachnoid hemorrhages.
(18) It is essential for the physician to recognize these
complications rapidly since they can be life-threatening
and are associated with a poor functional prognosis.

(19)

Worrisome symptoms that warrant urgent imaging are
a suspicion of fractures, worsening neurological status,
worsening level of consciousness, cerebrospinal fluid ot-
orrhea or rhinorrhea, severe headaches, repeated vom-
iting, and seizures (Table 2). If a bleed or fracture is sus-
pected, the patient should receive an urgent computed
tomography (CT) of the head without contrast and be
referred to a neurosurgeon.

4.3 | Treatment

The treatment of an uncomplicated sport-related con-
cussion consists of outpatient observation if the patient
has a Glasgow coma scale (GCS) of 15, which indicates
intact cognitive function (the patient is responsive with
optimal eye, verbal and motor responses), a normal ex-
amination or CT and no risk factors for bleeding such as
anticoagulation, or a genetic disorder. (20) After possi-
ble complications and life-threatening conditions have
been ruled out, the patient can be discharged home if
accompanied and supervised by a responsible adult. It
is essential to educate the patient and their caregiver on
when and how to seek medical attention if a complica-
tion occurs. Parents should seek immediate attention if
there is a change in the mental status, level of arousal,
significant increase in headache, or visual changes.

Symptoms such as impaired attention, difficulty con-
centrating and sleepiness will improve with time. Post-
concussive headache symptoms can be managed effec-
tively with simple analgesics such as NSAIDs. If not
effective, triptans can be used for headaches with mi-
grainous features. (3) Multiple new treatment modali-
ties are currently being studied. Transcranial pulsating
low-frequency electromagnetic stimulation (21) and hy-
perbaric oxygen therapy (22) has been studied in small
groups of patients with long-lasting concussion symp-
toms.
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Worrisome Symptoms Common Symptoms

• Worsening mental status
• Worsening neurological status
• Seizure
• Visual disturbances
• Severe neck pain
• Repeated or severe vomiting
• Focal neurological deficit
• Incontinence
• Impaired consciousness
• Severe balance problems

• Confusion
• Amnesia
• Headache
• Dizziness
• Light and sound sensitivity
• Emotional lability
• Nervousness
• Difficulty concentrating

TABLE 2 Common and Worrisome symptoms (Red flags) of a concussion

5 | BEYOND THE INITIAL AP-
PROACH

5.1 | Patient counselling

Traditional advice was to avoid all physical and cognitive
activities for a prolonged period after a concussion. It
has been demonstrated that moderate cognitive activ-
ity is equivalent to complete cognitive rest. (23) Patients
should be advised to reduce significantly their cognitive
activity for 3–5 days after the injury and then scale up as
tolerated. (3) Contrary to previous advice, recent stud-
ies have shown that early physical activity following a
concussion is beneficial and leads to lower rates of per-
sistent post-concussive symptoms. Patients should be
advised to rest for 24–72 hours and then exercise as tol-
erated. (3, 14) The goal is that following a short period of
rest, patients should gradually reintegrate cognitive and
physical activity without exacerbating their symptoms.

5.2 | Returning to Sport Following a
Concussion

Return to sport following a concussion should be grad-
ual and may vary upon the injury sustained by the pa-
tient. For a uncomplicated sport-related injury, the ath-
lete should not engage in physical activity for the first

48 hours following the concussion. After 48 hours post-
injury, the patient may gradually return to physical and
intellectual activities. This gradual return to activities
has multiple steps separated by a minimum of 24 hours.
To progress to the next step, the patient needs to be
able to complete the activity without an increase in the
number or intensity of their symptoms. If symptomatic,
the patient needs to wait another 24 hours and return
to the previous step . (24) A concussed player should
only return to high-intensity training (with or without
the team) once there has been a complete return to nor-
mal cognitive activities such as school or work. (24) To
reduce the risks of second-impact syndrome which can
be catastrophic (25) patients should not undergo any ac-
tivities that put them at risk of head injury before a min-
imum of 10 days after the injury. (3, 26)
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