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Return to play after sports concussion in elite and
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ABSTRACT

Objective: To examine the published literature relating to
the difference in concussion management strategies
between elite and non-elite athletes.

Design: Systematic literature review of concussion
management.

Intervention: Pubmed, Medline, Psych Info, Cochrane
Library and Sport Discus databases were reviewed using
the MeSH keywords brain concussion and mild traumatic
brain injury, combined with athletic injuries. Each were
then refined by adding the keyword “return to play” (RTP).
English language and human studies only were assessed.
Results: For the Medline search, using “brain concus-
sion” as a keyword, 4319 articles were found; this was
decreased to 111 when RTP was used to refine the
search. When “mild traumatic brain injury” was used,
2509 articles were found; this decreased to 39 when RTP
was used to refine the search. Following initial review,
these articles form the basis of the discussion below.
Conclusions: The non-elite athlete may not have the
same resources available as the elite athlete (such as the
presence of trained medical staff during practice and
competition, a concussion programme as part of sideline
preparedness, the benefit of neuropsychological or
postural testing, as well as consultants with expertise in
concussion readily available) and as a result will generally
be managed more conservatively. Younger athletes often
have a greater incidence of concussion with longer
recovery time frames; however, they are often managed
with less expertise and with limited resources.

The return to play (RTP) decision after a concus-
sion is one of the most difficult challenges facing
the team physician. In part, this relates to the lack
of evidence-based management guidelines to assist
the decision process. In addition, there is a wide
range of clinical situations with variable manage-
ment resources that also influence management,
ranging from a sole athletic trainer looking after a
community high school through to professional
sport with immediate specialist advice and inves-
tigational tools available to the team physician.
The recommendation that neuropsychological
testing be the cornerstone of concussion manage-
ment' and the advent of reliable and low cost web-
based neuropsychological test platforms has
brought objective testing within reach of most
athletes, regardless of level of competition.”® This
in turn has brought pressure on all team physicians
and those involved in athletic care of athletes to
provide ‘‘best practice” management of their
concussive injury, which includes access to such
tools. The knowledge of how, and more impor-
tantly, when to use such tools, requires a through

clinical understanding of the condition and its
potential complications.*

The non-elite athlete may not have the same
resources available as the elite athlete, such as the
presence of trained medical staff during practice
and competition, a concussion programme as part
of sideline preparedness, and the benefit of
neuropsychological or postural testing, as well as
consultants with expertise in concussion readily
available. This in turn impacts on the completeness
of their management and their ability to return to
play in a timely manner. This paper will review the
areas of controversy regarding RTP after a concus-
sion in the elite versus non-elite athlete.

METHODS

A search of the PubMed, Medline, Psych Info, the
Cochrane Library and Sport Discus databases was
performed using the MeSH keywords brain con-
cussion and mild traumatic brain injury, combined
with the term athletic injuries. The search was
limited to English language publications and
human studies. Each was then refined by adding
the keyword “return to play”. The main sports
medicine journals were also searched for additional
papers regarding RTP after concussion in the
athlete. The references of these papers were also
examined; all papers related to the RTP question
were reviewed.

RESULTS

For the search, using “‘concussion” as a keyword,
4319 articles were found; this was decreased to 111
when RTP was used to refine the search. When
“mild traumatic brain injury” was used, 2509
articles were found; this decreased to 39 when RTP
was used to refine the search. Many of these
articles were common to both searches. The title
and abstract of the articles were then reviewed by
one author (MP), and were discarded if they were
not applicable to the question. These articles form
the basis of the discussion below.

DISCUSSION

What is the difference between the elite and non-
elite athlete?

There has been some controversy about the need
to differentiate RTP in the elite versus non-elite
athlete setting, with a more rapid RTP considered
reasonable in this “elite’” setting. Although it may
seem easy to define elite as the professional,
Olympic or national team level athlete—the
athletes at the highest level of competition for
their sport—one might argue that a university/
college athlete who has been granted a scholarship
to play their sport is also an “elite” athlete.
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The expectation for the elite level athlete is that they are
being allowed to participate as soon as possible, unless their
timeline does not demand it (end of season, concomitant injury,
etc). In addition, the elite athlete may have resources available
to them, such as an emergency action plan, sideline prepared-
ness that includes a concussion protocol, trained medical
providers (eg, certified athletic trainers, physiotherapists team
physicians), and the availability of neuropsychological (NP)
testing and postural stability testing, that allow for a more
sophisticated approach to the athlete with concussion.

Sports medicine professionals that take care of athletes have
as their ultimate goal to return athletes to play as soon as
possible, without putting them at undue risk for further or re-
injury. However with such resources and investigative tools, it
is possible that the “elite” athlete can RTP more quickly,
whereas without these resources, the RTP decision will likely be
more conservative and cautious.

An additional concern is that non-elite, particularly junior,
competitions may have higher rates of concussion than that
reported at the professional level, which makes the need for
expert care more relevant in non-elite sport than in professional
sport.”®

In distinguishing elite versus non-elite athlete management, it
is more important to consider the level of medical care provided
to that athlete. Do they have a certified athletic trainer/
physiotherapist available to them or is there a physician either
on the sideline or immediately available? Is a specialist
consultation available urgently? What kind of training do these
health care providers have? Is additional testing readily available
to athletes?

What is the minimum standard of care for concussed athletes?
The Vienna' and Prague’ concussion agreement statements, as
well as the US Team Physician Consensus Statement' and US
National Athletic Trainers Association Position Statement,'* "2
have been reviewed in detail elsewhere® and form the basis for
conceptually understanding the skill set and knowledge base for
team physicians managing concussed athletes.

One of the concepts endorsed by the new Zurich Concussion
Consensus document' is that all athletes, regardless of level of
participation, should be managed using the same treatment and
return to play paradigm. It was felt to be a more useful
construct whereby the available resources and expertise in
concussion evaluation were of critical importance in determin-
ing management, than a simple separation between elite and
non-elite athlete care.

The critical elements of concussion management are physical
and cognitive rest until symptoms resolve and then a graded
programme of exertion prior to medical clearance and return to
play. The majority of injuries will recover spontaneously over
several days. In these situations, it is expected that an athlete
will proceed rapidly through a stepwise return to play strategy.’
In such cases, apart from limiting playing or training while
symptomatic, no further intervention is required during the
period of recovery and the athlete typically resumes sport
without further problem.

Common to all management, regardless of level of perfor-
mance, is a basic understanding of the injury and the
supervision of a graded RTP rehabilitation programme that
allows the athlete to safely resume their sport. The minimum
elements of management that a team physician must possess
include:
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» The ability to recognise (or suspect the diagnosis where non-
medical staff are present) concussion and institute appro-
priate first aid and triage of the patient.

» The ability to medically assess a concussion injury urgently
(or triage a patient to an appropriate facility where urgent
medical assessment can occur).

» The development (and practise) of a game-day medical plan
specific to concussion injuries and have medical supplies on-
site for rescue, immobilisation and transportation.
Depending on the situation, it may also be appropriate to
have emergency medical personnel either on-site or acces-
sible.

» The team physician should have a thorough knowledge of
concussion, the role and use of additional investigations,
understand the potential sequelae of concussive injuries and
be competent to perform a more detailed assessment of
neurological function, including cognitive assessment. In
addition, the team physician should coordinate the care and
follow-up of the athlete.

» The team physician should be responsible for overseeing the
return to play stepwise rehabilitation once the patient is
asymptomatic at rest and with exertion, and be responsible
for the medical clearance prior to return to play.

At the professional (or elite) level of sport, what differs is not
necessarily the core medical knowledge but rather the immedi-
ate access to additional multidisciplinary resources such as
specialists (eg, neurologist, neurosurgeon, neuropsychologist,
etc) expertise, and the availability of additional investigations
(eg, baseline and post-injury NP testing) that can be performed
at short notice. While the basic principles of management may
remain unchanged, the additional resources make a more rapid
assessment of recovery possible, which in turn may appear to
accelerate RTP strategies as athletes can be moved through the
RTP stepwise strategy without undue delay.

How does evaluation of the concussed elite athlete differ from
that of the non-elite athlete?

For the elite athlete, trained healthcare providers with expertise
in evaluating and managing head injuries are often on-site for
both practice and competition. For the non-elite athlete, there
may not be a healthcare professional trained in evaluating and
managing concussion available. In this latter situation, the
athlete, coach, teammates, and/or parent need to be educated
regarding the importance of head injury, and particularly in
removing an athlete with a possible concussion as soon as it is
considered, with referral to a healthcare provider for evaluation
and assessment before RTP is considered.

For many of these athletes, their initial concussion evaluation
occurs either in a hospital emergency room or in their family
physician’s office. In such situations, the history of what
occurred is often vague and difficult to delineate, especially if
the athlete had a significant injury with memory dysfunction.
In addition, the availability of physicians with expertise
regarding concussion may be limited.

In the elite situation, because of the additional resources, an
early assessment potentially allows determination of the
prognosis and severity of injury, which then allows for
rehabilitation planning commencing from the game day itself.
In addition, in the elite setting, the providers often know the
athlete well, and thus are in a better situation to determine
whether the athlete is behaving normally or not, being alert to
subtle changes.
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What is already known on this topic

» There is a stepwise process or protocol in return to play
guidelines for all athletes; treatment should not differ for the
elite and non-elite athlete.

» All athletes should have no symptoms (with exercise), have a
normal neurological examination including a normal balance
examination, and a normal cognitive examination before a
return to play.

What this study adds

The stepwise process or protocol for return to play guidelines can
be accelerated in elite athletes because of the access to
specialised medical care, neuropsychological assessment and
other tools which may not be at the disposal of the non-elite
athlete.

Does the return to play progression differ for elite versus non-
elite athletes?

The Vienna Statement suggested that the RTP progression
should follow a series of steps, each of which takes a minimum
of 24 hours to complete." These steps include a period of rest,
aerobic exercise, sport specific drills, practice, contact practice
and full play. In the Prague Statement, consideration was made
for the professional athlete where progression could occur more
quickly if specialised physicians were available, providing that
clinical recovery had occurred and that other testing supported
normalisation of cognitive function.’

Many collegiate and professional team physicians, however,
do not follow these recommendations, and instead base their
RTP on a symptom-free interval, followed by a rapid RTP."” * A
rapid RTP might be considered in an athlete with a brief
duration of symptoms, complete resolution of symptoms,
normal cognitive function, no recent injury, and no recurrence
of symptoms with exertion. This management approach is
supported by published guidelines, such as by the American
Academy of Neurology,"” as well as the US Team Physician
Consensus Statement'® and the US National Athletic Trainers
Association Position Statement." > Whether this is appropriate
or safe is a contentious question that has not been fully
answered in the published literature.

There is evidence that some professional American football
players are able to RTP more quickly, with even same day RTP
supported by National Football League studies without a risk of
recurrence or sequelae.'® However, it has been shown that at the
collegiate level, athletes allowed to RTP on the same day show
NP deficits post-injury that may not be evident on the sidelines
and are more likely to have delayed onset of symptoms.'® "

What appears significant is the disparity in normalisation of
cognitive function between high school athletes and their older
counterparts. Where high schoolers can often take on average
30 days to return to their baseline level of cognitive function,***
college athletes take 7-10 days'® **” and professional athletes
take 3-5 days.” * These studies show that age is an important
determinant for the RTP decision and hence RTP paradigms
need to be more conservative in younger athletes. Athletes
younger than 18 should be treated in the paediatric category and
hence a longer period of recovery should be prescribed. In
general terms, the young elite athlete should be treated more
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conservatively, even though the resources may be the same as
for an older professional athlete

Conclusion

This issue highlights the current management dichotomy that
exists whereby non-elite athletes, who are mostly younger than
elite athletes, have both a higher incidence of concussion and a
much longer recovery timeframe, yet have less management
resources available to them than their professional counterparts
and are often managed by physicians without specific expertise
in this field. The reliance on parents, coaches and other non-
medical staff to assist in their treatment reinforces the need for
public education programmes to raise awareness of safe
management principles.

Having additional resources at the elite level may assist in the
rapid diagnosis and management planning for a professional
athlete following a concussion; however, the current rapid RTP
paradigms that exist (eg, same day RTP) remain contentious, and
evidence for this being safe in the short and long term is limited.
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