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ABSTRACT

Sport-related concussion (SRC) is among the most common
injuries seen in both sports and recreation, especially collision
and full contact sports. However, there has been controversy
surrounding which recovery protocol would be best used in
the rehabilitation of a person who has suffered from SRC.
Symptoms and dysfunctions can vary from patient to patient.
The average recovery time for adults is 14 days post
incidence. Although most patients recover over the first few
days/weeks post-injury, 15% reported recovery time of 30
or more days. Previous research determined a need for
cognitive and physical rest of 24-48 hours, or until acute
symptoms resolve to then begin a six-step progressive return-
to-activity. Evidence from recent research shows that
prolonged physical and cognitive rest may not be as
effective as previously determined for concussion and post-
concussion syndrome management. Multiple studies have
shown that a multimodal active recovery helps patients
diagnosed with concussion or post-concussion syndrome have
a timely return-to-activity, as well as increases improvement
in overall symptoms. Within these studies, researchers have
determined that patients should avoid exacerbating
symptoms by staying below their symptom threshold, which
can be determined through the implementation of the Buffalo
Concussion Treadmill Test. Although not all research has
shown an increase in recovery from SRC using active
rehabilitation, a substantial number of researchers have seen
a positive effect. Even with the limited amount of research
and evidence, clinicians should highly consider the use of
active rehabilitation following a 24 to 48 hour period of rest
for SRC. Therefore, primary purpose of this article is to
evaluate the evidence related to determining if rest is
beneficial following a concussion, and what the optimal
duration of rest should be. The secondary purpose is to
evaluate the evidence of active treatment, and rehabilitation
effectiveness, for athletes who have experienced SRC.
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SUMMARY
CLINICAL PROBLEM AND QUESTION

Sport-related concussion (SRC) is among the most
common injuries seen in sports and recreation,
especially in collision and full contact sports and
has been defined as external or biomechanical
force causing neurological and altered brain
function impairments along functional disturbances
leading to clinical signs and symptoms.’2 Sport-
related concussion has a heterogeneous clinical
presentation representing multiple subtypes of
disease. At the time of suspected SRC, a
multifaceted assessment starts with immediate
considerations such as cervical spine injury and
neurological assessment followed by extensive
including  orientation,

concussion assessment

memory, cognition, balance, and vestibular
oculomotor screening (VOMS) completed by a
licensed healthcare provider with training and
sport-related

education in concussion

management.2  Symptoms and neurological
problems following a concussion can vary from
patient to patient with typical recovery time for
adults being reported around 14 days.'3
Although most patients recover over the first 10-
14 days following the injury, 15% have reported

trajectory of 30 days or more.3 As of 2019,
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rehabilitation guidelines are based on expert
opinion found in a consensus documents based on
group meetings from concussion experts including
researchers in clinical medicine, sports medicine,
neuroscience, neuroimaging, athletic training and
sports science.24 These individuals concluded a
need for a period of cognitive and physical rest
of 24-48 hour, or until acute symptoms resolve,
followed by a progressive six-step return to
academics and sport, is the best course of action.?
This to the
pathophysiological changes in the brain during

period of rest is critical due
the first 48 hours such as: ion influx leading to
migraines and headaches; a decrease in glucose
metabolism and metabolite N-acetylaspartate
(NAA) in frontal white matter leading to increased
risk of second injury; and finally impaired
neurotransmission leading to impaired cognition,
slowed processing, and slowed reaction time.>
Due to this critical period being recommended, the
primary purpose of this article was to evaluate the
evidence related to determining if rest is
beneficial following a concussion and what the
optimal duration of rest (after the 48-hour period)
should be. The secondary purpose of this article
was to evaluate the evidence of active treatment
and rehabilitation effectiveness for athletes who

have experienced SRC.3
SUMMARY OF LITERATURE

The initial search terms selected for the search
strategy were created and modified by the
original authors of the systematic review. The
following electronic databases were used for the
search strategy: MEDLINE, CINAHL, PsycINFO,
Cochrane Central Register of Controlled Trials,
SPORTDiscus, EMBASE and Proquest Dissertations
and Theses Global.3
review included (1) original research, (2) the focus

Inclusion criteria for the

of the study had SRC as a source of injury, and (3)
the study evaluated the effect of rest or
treatment.2 The Downs and Black (DB) checklist
was used to evaluate the risk of bias in the articles
and it was used in cases when the authors did not
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agree on a decision. A total of 28 studies with
3218 participants were included in the systematic
review, which included five randomized control
trials, nine cohort studies, two quasi-experimental
studies, and 12 case studies.3

SUMMARY OF OUTCOMES

There were various interventions and treatment
options listed within the nineteen studies. Research
determined strict rest after SRC decreases energy
and patients had longer symptom period of more
than 10-14 day average.2 However, there is
conflicting data that shows the efficiency of rest
following a concussion that aids the recovery of
function and symptom resolution, Studies that
researched treatments for concussion were
categorized into rehabilitation, exercise, medical
and other (symptom-free waiting period).
Rehabilitation divided

multimodal physiotherapy, collaborative care,

treatment was into
cognitive rehabilitation, and multifaceted physical
therapy with exercise. Multifaceted rehabilitation
included treatment regimens such as adaptation,
balance, musculoskeletal, aerobic, anaerobic, and
sport specific.3 Other areas within rehabilitation
that were mentioned were vestibular and manual
therapy, specifically exercises that focus on
improving pain and function for patients with
cervical spine symptoms. Vestibular therapies
were reported to have a positive effect on
symptoms and recovery, such as improving neck
pain, headaches and dizziness. Active recovery
treatment involved exercise which introduced sub-
symptom submaximal aerobic exercise multiple
times per week, which did not exacerbate
symptoms but rather improved symptom scores
and the time for return to baseline cognitive

scores.
Medical treatment was divided into either
interventional or traditional pharmacological

measures to help with post-traumatic headaches.?
Treatment in these categories
benefits. All

only showed

minimal these interventions were
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compared against rest and a symptom-free
waiting period to determine which intervention
helped decrease SRC symptoms and facilitate a
safe and timely return-to-activity.

FINDINGS AND CLINICAL IMPLICATIONS

The guiding systematic review compared articles
that were focused on concussion research that
analyzed the overall effects of rehabilitation,
medical, and other forms of post-concussion
Individuals  who

treatment  on patients.3

experience concussions

neurological, vestibular, oculomotor, along with

can experience
physical ailments due to the etiology of the injury.
Of these treatment types, none were found to
have better outcomes over the other. As a result
of these findings, additional research may be
required on these treatments. However, there is
data that suggest that post-concussion patients
can begin to partake in physical and cognitive
functions after 24 to 48 hours of rest.3 Manual
therapy, such as cervical lateral glides and
occipital muscle energy, combined with specific
exercises involving either balance, adaptation, or
low level aerobics were found to improve function
and pain in patients with SRC.2 Clinicians need to
understand the importance of completing these
tasks in which the individual stays under the
threshold to
increasing symptoms,3 which can be done by

symptom exacerbation avoid
implementing the Buffalo Concussion Treadmill
Test (BCTT) as demonstrated in Figure 1. By using
this test, clinicians can determine the exact level of
aerobic activity and heart rate that exacerbates
symptoms. The completion of the BCTT can
correlate to the duration of clinical recovery as
well as give an estimate on the stage of return-to-
play (RTP) process and to help understand how
much rehabilitation exercise to prescribe within
each treatment session for the patient.®

Regardless of the treatment chosen, it is important
for both the clinician and patient to keep the
symptoms underneath the exacerbation during
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post-concussion assessment.3 From the research
conducted, indications for rehabilitation programs
involving a controlled symptom threshold limit,
with submaximal exercise for athletes who have
persistent may be of long-term
benefit.3  Clinicians  should

gradually fo their non-sport activities, as tolerated

symptoms,
return  athletes
while making sure the patient does not have any
return of symptoms 24 hours before progressing
in the process, and should avoid heavy exertion
related  activities until  fully cleared.!7:8
Specifically, the 2016 Berlin Consensus Statement,
recommended a five stage return-to-learn (RTL)
protocol in which children and adolescents should
gradually resume academics before returning to
sport or other physical activity. The consensus
statement did agree that

returning the athlete to school, the patient could

while gradually

begin an early introduction into symptoms limited
activity, such as low cardiovascular exercises
determined by BCTT, following the 24 to 48 hours
rest period.'8 The RTL process is important due to
the changes in attention, cognitive processing
speed, short term memory and executive function
that makes learning difficult following an SRC.
Clinicians should introduce the RTL prior to RTP as
integration of learning may exacerbate
neurological changes which can in return affect the

overall RTP process.8

In terms of specific rehabilitation

rehabilitation was found

options,
vestibular to show
positive effects, especially with patients who have
persistent SRC.3

Examples of vestibular rehabilitation used include

vestibular  findings  after

Cawthorne-Cooksey exercises, sensory
integration balance training, gaze stabilization,
ocular tracking, vestibular ocular reflex training,
and dynamic gate. Other technology that can be
used in vestibular rehabilitation includes
Dynavision D2, Fit Light System, Geobard, and the
Interactive Metronome Neurotiming.3 If clinicians
are looking for confirmation of vestibular
oculomotor dysfunction following a SRC, clinicians
should look to use to VOMS, which has unique
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aspects for determining vestibular function not
assessed by other post-concussion test.3 Before
performing the VOMS, clinicians either need to be
trained in administering the exam or refer to a
healthcare professional who is trained in
administering the exam for the most accurate
results.? There is little to no evidence to support the
use of pharmacological management strategies

such as  analgesics, non-steroidal  anti-

inflammatory drugs, or acetaminophen for
treating SRC.310 Every individual is different and
there is no standard timeline for how and when a
patient can and will recover from a concussion. The
return-to-activity decision should be decided by
an interprofessional healthcare team, and all

factors closely analyzed.
CLINICAL BOTTOM LINE

Evidence from recent reviews suggest that
prolonged physical and cognitive rest may not be
as effective as previously thought for concussion
and post-concussion syndrome management.!!
Multiple studies have shown that a multimodal
active recovery, including progressive levels of
exercise difficulty that increase throughout RTP,
helps athletes diagnosed with concussion or post-
concussion syndrome efficiently return-to-activity
and helps with their overall symptoms and
recovery time.'214 One research study concluded
that
recovery and lead to mood and/or anxiety
disorders.' Grabowski et al. (2017) was able to

further suggest supervised physical rehabilitation,

prolonged rest could impede athlete

involving sub-symptom cardiovascular exercise,
vestibular /oculomotor therapy, and cervical spine
rehabilitation, improved symptoms scores in
exercise tolerance and on graded exercise testing
and balance.'? Other studies, such as Chrisman et
al. (2017) who used the Balke treadmill test, which
is similar to the BCTT, demonstrated symptoms
decreased exponentially following a progressive
aerobic exercise program regardless of
symptoms duration at presentation and none of
the subjects

had worsening of symptoms
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throughout the program.!3 Implementation of low-

level activity including sub-symptom
cardiovascular exercise including biking, walking,
and jogging, are a few ways to avoid excessive
rest following concussion.!! Overall, it is becoming
clear that prolonged and sustained rest from all
activity following a concussion is not beneficial
and could potentially be harmful to the recovery

process.

Previously, patients were instructed on complete
rest from both physical and mental activity until all
symptoms were no longer present. The recent
research indicates a change in treatment for SRC
to a more active approach after 24-to-48-hour
rest, may aid in recovery. Although there is some
conflicting evidence on active rehabilitation
providing a benefit towards SRC recovery, it
should still be considered due to its potential use
in clinical practice. Clinicians should still follow the
protocol of 24 to 48 hours of rest post SRC before
they begin incorporating active rehabilitation.
Vestibular

Cooksey exercises, sensory integration balance

rehabilitation such as: Cawthorne-
training, and vestibulo-ocular reflex, or cervical
manual therapy, have shown the most positive
effects in regards to overall symptom recovery
and faster RTP of all the different concussion
related interventions.3 The use of exercise
tolerance in the active rehabilitation protocol can
be useful for the differential diagnosis of patients
with potential post-concussion syndrome and can
also act as a physiological sign of readiness to

RTA.1

If active rehabilitation is the chosen path of SRC
treatment, the clinician should always be aware
and ensure the patient's symptoms are staying
under the original reported symptom scores after
the initially recorded SRC. Symptom scores should
through the
rehabilitation process to ensure the symptoms are

be taken daily while going
resolving and not over the scores from the initially
recorded SRC.¢ Despite the inconclusive findings
on the effectiveness for active rehabilitation in the
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Table 1: Key Information, Helpful Tips, and Take-Home Messages of Management of Spori-Related
Concussion (SRC)

Key Information

@ SRC is among the most common injuries seen in sports and recreation, especially in collision and full contact sports.!

@ Typically, recovery time for adults has been reported as 14 days.!

® Symptoms decrease exponentially following a progressive aerobic exercise program, regardless of symptoms duration
at presentation, and all of the subjects were without symptom exacerbation throughout the program.?

Helpful Tips

@ At the time of suspected SRC, a multifaceted assessment starts with ruling out considerations such as cervical spine injury
and neurological assessment followed by extensive concussion assessment including orientation, memory, cognition,
balance, and vestibular ocular motor screening. All should be completed by a credentialed medical professional who
has specialized training in SRC diagnosis and management.

@ An efficient way of ensuring the patient’s symptoms stay below the limit of symptoms worsening would be to implement
the Buffalo Concussion Treadmill Test. By using this test, you can find the exact level of aerobic activity and heart rate
that exacerbates symptoms, which may also correlate to the duration of clinical recovery.3

Take-Home Messages for Clinician

@ Follow the guidance of the medical staff, in collaboration with utilizing evidence-based practice.

@ Clinicians should return athletes gradually to their non-sport activities, as tolerated, and should avoid heavy exertion
related activities until fully cleared. Activities allowed should be based on patient symptoms but can include light
cardiovascular or vestibular exercises.

@ Specifically, the Berlin Consensus Statement (2016) recommended a 5 stage return-to-learn protocol in which children
and adolescents should gradually be returned to academics before RTP.4

@ The return-to-play decision should be managed as a collaborative effort amongst healthcare providers such as athletic
trainers, team physician and SRC specialist and all factors such as neurological function, symptom checklist, and
performance on concussion assessment should be closely analyzed.

management of a SRC, athletic trainers should interprofessional lens, we suggest using Table 1
consider the use of the BCTT due to its ability to take home and key messages to guide your
objectively measure aerobic exercise capacity.® discussions. Following the discussions, we suggest
The BCTT can be used safely on either a treadmill the sports medicine team integrate a quality
or a stationary bike. While the paradigm of rest improvement process whereby small changes,
and symptom recovery has been well adopted in including policy and implementation of active
sports medicine for concussion management, the rehabilitation ~ strategies, are  undertaken
guiding systematic review identified positive segmentally to learn more about the necessary
effects in most of the studies (16/19) for post- skills and resources for the changes to their care
concussion treatment.3 We recommend that plan.

athletic trainers and other sports medicine

professionals managing SRC to evolve their REFERENCES
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Figure 1: Buffalo Concussion Treadmill Test Protocol

Prior to Testing Start:

1) Inform the patient about test procedures and what to expect during the test
2) Explain and demonstrate the Borg Rating of Perceived Exertion (RPE) scale and obtain resting scores (see graphic representation below)
3) Remind patient that they will be asked to rate exertion and symptom severity at each minute during exercise

6-7 Very, very light
8-9 Very light
10-11 Fairly light
12-13 Somewhat hard
14-16 Hard
4 N\ 4 N 4 N\ 4 N 4 N\ 4 N
After each minute, Once test has
Patient stands on increase incline Treadmill incline Terminate the test been terminated,
end of treadmill by 1° increases at Maximum incline when RPE is reduce speed to
1° /minute = 15° or 12° at reported at 19.5 2.5 mph and
dified test or once patient incline reduced
Height (in) of Rate RPE and moditied 1es reports inability back to 0° for a
patient is taken symptom severity Athletic trainer to continue due to 2 minute
>5.5" = 3.6 mph or heart rate should note the Speed increases symptoms cooldown
<5.5” = 3.2 mph *1-point is given for Likert scale by 0.4 mph each
any worsening reason/symptom minute with no * . .
syptom, 1-point is that sparked incline change Max time on Patient should rest
. . given for any new . P 9 treadmill: 20 until symptoms
Incline = 0 symptom Increase minutes return fo pre-
BCTT value
. J o J . J o J . J o J
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