Disclaimer: this tool does not constitute, and is not intended to constitute, a standard of
medical care. These recommendations are not intended to be a substitute for the clinical
judgement of the treating medical staff and should be interpreted based on the individual
needs of the patient and the specific facts and circumstances presented.
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Introductioni
Concussion is a brain injury caused by a trauma-induced change in mental state that
may or may not involve loss of consciousness. The acute injury may manifest with any
combination of physical, cognitive, sleep and emotional symptom clusters including
headache, dizziness, nausea, visual disturbance, amnesia, poor concentration,
irritability, depressed effect, fatigue and drowsiness. Whereas previous definitions and
classification systems emphasised loss of consciousness and amnesia as the primary
manifestations of concussion, the revised definition acknowledges that this form of
traumatic brain injury may, and most likely will, present with a wide spectrum of
symptoms. Current models of understanding and management incorporate broader
definitions, more thorough clinical evaluations, and cognitive testing. Healthcare
professionals managing footballers at all levels need to understand these principles,
develop a template for managing this type of injury and educate players about the risks
of repetitive head trauma and concussion.

Summary of the current international concussion consensus


Concussion represents a serious neurological injury that may present with a
wide spectrum of signs and symptoms.



Serial clinical assessments, both neurological and cognitive, remain the
cornerstones of management.



Certain categories of footballer require a more specialised and conservative
approach; these include paediatric participants (aged 12 and under), those with
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a history of recurrent concussion, and those with neurological and
psychological co-morbidity (e.g. depression, epilepsy and attention deficit
disorder).


Football players suspected of suffering concussion should be immediately
removed from play. Before returning to play, the player must be cleared by a
medical professional with the appropriate expertise.

Management
The diagnosis and management of concussion in football requires a number of steps
to be followed sequentially, from determining the mechanism of injury on the pitch
(when possible), to on-pitch evaluation, touchline evaluation, emergency department
and/or clinical evaluation, discharge and follow-up instructions, and eventually to
supervised, graded return-to-play protocols. This chapter is concerned specifically
with the immediate emergency diagnosis and management of concussion on the pitch
and management in the acute setting. Subsequent management and discussion of
return-to-play protocols may be found in other relevant texts and is beyond the scope
of this emergency manual. For FIFA tournaments, it is the sole responsibility of the
team doctor to make assessments and decisions concerning his/her players. FIFA
supports and follows the recommendations of the Concussion in Sports Group (CISG).
What happens in the concussed footballer’s brain?
Concussion is a brain injury. There are currently no easily detectable structural
changes to the concussed brain, as computerised tomography (CT) and magnetic
resonance imaging (MRI) radiological scans are almost always normal. Nevertheless,
there is disruption to the concussed brain, which manifests itself as a range of
functional disturbances. Possible mechanisms of injury include compressive forces,
which may directly injure the brain at the point of contact with the cranium (coup);
tensile forces that produce injury at the point opposite the injury (contrecoup) because
the axons and nerves are stretched; and finally, rotational forces may result in a
shearing of axons. Therefore, the direct force at the point of contact may not be solely
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responsible for the severity of an injury if a high rotational component with a significant
shearing effect occurs. All of the different mechanisms may result in biochemical
changes relating to perfusion and the supply and use of energy at the site of injury,
which is not well understood but may result from a “mismatch” between the injured
brain’s increased energy requirements and diminished blood flow. Changes to the
chemical flux and blood flow in the concussed brain make the latter vulnerable to
further injury until full recovery has taken place.
Key issues relevant to concussion in football
Head injuries in football are most likely to result from a player’s head clashing with an
opponent’s head, elbow, arm or boot, or with the ground or goalpost. Most head
clashes occur in the penalty area. Rule changes forbidding high challenges with the
elbow raised have resulted in a lower incidence of concussion in football.

Because football is a free-flowing game with no dedicated timeouts, doctors, coaches,
referees and players need to be particularly vigilant for players who may show signs
of concussion. Players suspected of having suffered a concussion after an on-pitch
evaluation are required to be immediately removed from the pitch for further medical
evaluation.
There should be no interference from players or team management in a doctor’s or
trainer’s decision to remove a suspected concussed player from the field. Players
diagnosed with suspected concussion should be permanently removed from the game
or training session and not return to play and undergo a formal medical assessment.
Before returning to play, a player must be cleared by a medical professional with the
appropriate expertise.

Diagnosis and assessment

The most obvious practical sign of concussion is the mechanism of injury that causes
the concussive injury (e.g. did the player receive an elbow to the head?).
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The mechanism of injury may place the team doctor or other on-duty healthcare
provider(s) on alert for concussion in the player concerned, which may lead to an onpitch response as indicated by the referee if there is a medical problem. If there is no
obvious medical problem, removal from play may be needed, with continued
observation and monitoring of the player on the touchline as the match progresses
and/or further appropriate neurological evaluation at either half-time or after full time
in the team’s dressing room. This is important because signs and symptoms of acute
concussion may not always be evident immediately post-injury, but delayed onset of
symptoms may develop.

If the referee summons the team doctor or other on-duty healthcare provider(s) onto
the pitch to attend to an injured player for an assessment of suspected concussion,
the three-minute concussion rule may be requested from the referee, whereby the
medical team has three minutes with the injured player to assess whether an acute
concussion is present or suspected and thereby remove the player from the pitch and
from further play, or whether the player may return to play. If an adequate assessment
for concussion cannot be undertaken in the three minutes provided, then – when
possible – the player should be safely removed from the pitch to the touchline for
further evaluation. Medical staff trained in concussion assessments should provide the
assessment.
If, at any stage of the concussion assessment, the medical team cannot make a
definite decision regarding whether concussion is present or not and a doubt exists, it
is recommended that “when in doubt, sit the player out” and he or she should be
removed from play.

If concussion is suspected, a number of practical steps should be undertaken on the
pitch by the team doctor or healthcare provider:


Assess the player’s level of consciousness in order to ascertain if airway,
breathing or circulatory resuscitative interventions are immediately required.
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Assess if neck stabilisation and immobilisation is required by ascertaining the
presence of neck pain or tenderness, neck muscle spasms, abnormal
alignment, peripheral paresthesia/paralysis or sensory loss.



Determine the most appropriate and safest manner of transferring the player
from the pitch and whether long-board spinal stabilisation is required.



Establish concussion by determining the presence of any neurological signs or
symptoms post-injury. This is undertaken by asking the injured player specific
questions that have been clinically validated to demonstrate a decrease in brain
function if any of them are answered incorrectly, and thus warrant removal of
the player from the pitch.

These standard Maddocks questions are:


What venue are we at today?



Which team are we playing?



What half is it now?



How far into the half are we?



Who scored last in this match?



What team did you play last week/game?



Did your team win its last game?

If the injured player cannot easily, quickly and correctly answer all of these questions,
then concussion should be suspected, and the player should be removed
appropriately from the pitch and managed accordingly. He or she may not return to
the match.

If there are no signs or symptoms that are evident immediately, continued monitoring
may still be required from the touchline while the player remains in the match. Typical
signs that may develop in a concussed player on the pitch include confusion about onpitch calls, repeatedly being out of position, deterioration in play, or self-reported
complaints of headache, nausea, dizziness or blurred vision.
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Importantly, a player does not have to lose consciousness to be diagnosed with
concussion. Fewer than 10% of concussions are associated with loss of
consciousness.
Use can be made of the Pocket Concussion Recognition Tool 5 (PCRT5) that was
developed for pitch and touchline use. Never be embarrassed to use the PCRT on an
injured player in view of others, as it was made for this specific purpose.

http://dx.doi.org/10.1136/bjsports-2017-097508

Touchline assessment
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Once a player has been removed from the pitch, a touchline assessment provides a
good opportunity to adequately assess the player’s neurological status and provides
the first quantitative assessment of the injury, serving as the baseline measure of what
should be a series of clinical evaluations to come.

Neurological evaluation of the injured player on the touchline should use the specially
developed Sports Concussion Assessment Tool™ (version 5, SCAT5).

This touchline concussion neurological assessment tool, which may also be used in
concussion education, has two main functions, namely:


Indications for emergency management
o - Glasgow Coma score of less than 15
o - Deteriorating mental status
o - Potential spinal injury
o - Progressive, worsening symptoms or new neurological signs



Baseline clinical neurological and cognitive assessment

Once again, never be embarrassed to use the SCAT5 on an injured player in the
presence of others, as it was made for this specific purpose. The SCAT5 card also
has a paediatric version, the Child SCAT5 developed for children 12 years and
younger.

Use of the PCRT5 and SCAT5 will identify those players who have clinically
recognisable concussion, those that may have more extensive damage and those at
possible risk.

Any clinical evidence of concussion or suspicion of concussion should result in
removal of the player from the pitch with constant observation and serial neurological
evaluation. No return to play may occur that day and medical staff can determine if
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referral to the nearest, most appropriate emergency department for a full neurological
examination and/or radiological investigation is deemed necessary. It is the team
doctor’s responsibility to ensure that such procedures are in place.

In addition, it is essential to acknowledge that, at any stage, a player may develop
worsening signs and symptoms of an intracerebral haemorrhage or brain ischaemia.
Should this critical situation occur, the player should be adequately and appropriately
resuscitated, stabilised, spinally immobilised and efficiently transferred to the nearest,
most appropriate trauma and emergency department for full emergency and
neurosurgical evaluation and management.

These signs include:

1. Worsening headaches
2. Severe neck pain
3. Decreasing or altered level of consciousness
4. Inability to recognise familiar people or places
5. Increasing confusion or irritability
6. Obvious unusual behavioural change
7. Repeated vomiting
8. Slurred speech
9. Focal neurological signs
10. Weakness/numbness in limbs
11. Any seizure-type activity

Any player with suspected concussion who has continued neurological signs or
symptoms, especially if these are deteriorating or not improving or are developing
post-match where no medical doctor is available, should be transferred by emergency
services to the emergency department for a fully comprehensive neurological
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examination, radiological investigation or admission for neurological observation,
whichever is appropriate.

Video replay analysis
The advent of video replay technology in football has resulted in additional medical
data becoming available to the medical team who are on site, near the injured player,
making a clinical assessment for a potential concussion injury. During the FIFA World
Cup™, video replays are available at all times to the medical team on site and can
provide additional clinical information to supplement what may already be clinically
evident from the initial pitchside assessment.

Any signs of concussion that can be immediately gleaned from the video replay may
only be evident very briefly and may not still be clinically present in the injured player
by the time that the medical team is summoned onto the pitch by the referee. These
signs include:
1. Mechanism of injury – the mechanism of injury observed indicates a high risk of
concussion/head injury;
2. Loss of consciousness/lying motionless for a long period – the player’s body goes
limp and the player does not protect (i.e. brace) themself when falling. The player lies
motionless on the ground for a longer period than expected, or shows a lack of visible
responsiveness to verbal stimuli. This is an indicator of concussion even if the player
exhibited such behaviour for just one second;
3. Slow in getting up onto their feet – the player takes longer than usual to return to
their feet (e.g. remains on the ground, gets to their knees or haunches, and pauses
before standing);
4. Loss of function of limb(s) – “floppy position” – player does not use one or more
limbs for a variable period of time;
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5. Blank stare – the player is not visually focused on the team doctor when spoken to
and/or appears to be looking off into the distance;
6. Limb posturing – tonic posturing of upper limbs;
7. Seizure-like activity – tonic/clonic seizure activity;
8. Grabbing/shaking of the head – the player holds their head in the palm of their
hand or hands, or rubs or shakes their head in a manner that appears to demonstrate
that they are experiencing discomfort;
9. Unsteady gait – unable to stand steadily unaided or walk normally. Upon standing
and walking, the player has unsteadiness, wobbly legs, balance problems, stumbles
or falls over, or cannot walk straight independently;
10. Grabbing and holding the neck – player admits to pain/discomfort in the neck;

11. Abnormal/aggressive/confused behaviour noticed in the player anytime postinjury, even if the player is allowed to return to play initially.
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The recommended video replay protocol should include the following steps:

1. Each team appoints a medically qualified member whose sole function during
matches is to act as a medical analyst. Teams may appoint more than one person for
appropriate training and skills acquisition to ensure adequate capacity.

2. The team medical analyst will be located in the media tribune area or other
designated area, as per the decision of the Technology department on site.

3. The medical analyst should commence action replay analysis immediately after
every relevant injury witnessed on the pitch, with the intention of providing the team
doctor with additional clinical information within the three-minute concussion time, if
practicable.

4. The video replay information that flows between the medical analyst and team
doctor is undertaken via radio.

11

Pharmacological intervention
The mainstay of the treatment for concussion is removal from the exercise
environment plus physical and cognitive rest. Headaches should be managed with
only

mild

analgesics,

e.g.

paracetamol/acetaminophen.

Non-steroidal

anti-

inflammatory analgesics should not be prescribed unless intra-cranial bleeds have
been excluded radiologically.

Conclusion
Current concussion management emphasises a structured clinical protocol
incorporating a thorough history and serial clinical assessments. Adopting policies and
protocols in the management of players of all levels is in the best clinical interest of
players and helps militate against the possible medico-legal consequences of poorly
managed head injuries. Key to the on-pitch management of concussion in football is
vigilance, early detection, immediate removal and ongoing evaluation.
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Player discharge home following concussion – information handout

Player information – important reminders for the first 48 hours

You are being discharged home after being medically assessed following the concussion
you received while playing football.


Always make sure that you are in the presence of a responsible adult for 24- 48 hours.



Record and monitor any symptoms of concussion, including nausea, dizziness, fatigue,
sleep disturbances, memory lapses, mood swings, poor concentration or any other feeling
that concerns you.



Complete rest and sleep will help recovery.

DO NOT:


Drive or use machinery for the first 48 hours or if you have symptoms



Consume any alcohol for the first 48 hours



Take any amount of painkillers other than that prescribed on the box and always follow the
doctor’s orders



Place yourself in an environment of loud noise and excessive light for the first 48 hours



Study, watch TV or work with your mobile phone for the first 48 hours



Work at your computer for the first 48 hours



Exercise until you have received permission from your treating doctor

Contact the emergency ambulance service or go to your nearest emergency department
immediately if:


Any of the symptoms get worse or you feel worse



Your headache becomes worse and does not respond to mild painkillers



You have a seizure (fit)



You experience excessive irritability



You experience visual disturbances



You experience balance problems



You or anyone else is concerned about your condition

Decisions regarding returning to sport will be made taking into consideration your individual
circumstances including your medical history, previous head injuries and current symptoms.

You must receive clearance from a doctor before returning to sport.
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NOTES

i

Certain specific examples of concussion management in competition are based on FIFA’s specific guidelines to
be followed at the FIFA World Cup™. FIFA members, professional leagues and amateur leagues are
encouraged to develop concussion management guidelines suitable for their own members, competitions,
players and teams.
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