Treatment of Recurrent Concussion
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Introduction
“The clinical management of repeated concussive injuries
remains a complex and controversial area. For the most
part, there are no evidence-based recommendations with
which to guide the practitioner. When an athlete has not
fully recovered and remains symptomatic, the decision is
simple. The athlete needs to be prohibited from contact
sport until full recovery ensues. Far more difficult is the
situation when an injured athlete, either professional or
otherwise, has suffered a number of concussive injuries,
but has no residual neurologic or cognitive symptoms.
Although the return-to-play decision should be straight-
forward, a number of anecdotal guidelines have been
published, which serve to confuse rather than assist the
team physician in his or her management of the athlete
Tes]. Current approaches as outlined below are far too
simplistic in their understanding of the clinical problem.
Authe end of the day, good clinical judgment and common
Sense must remain the mainstay of clinical management.

Background
Itis often stated dogmatically that sustaining several
concussions over a sporting career will necessarily result in
permanent damage. In fact, the scientific evidence for such
astatement is not compelling.

Itis worth discussing the origins of this concept of a
“three strike rule,” namely, if an athlete has three concus-
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sions, he or she is ruled out of competition for a period of
time, or retired from contact sport. This approach was
originally attributed to Quigley in 1945, and subsequently
discussed by Thorndike (2], who suggested that if any
athlete suffered “three concussions, which involved loss of
consciousness for any period of time, the athlete should be
removed from contact sports for the remainder of the
season.” This approach has no scientific validity, yet
continues to be the anecdotal rationale underpinning
‘most of the current return-to-play guidelines.

Other commonly cited research deserves critical analy-
sis. Apart from boxing-related head injuries, the most

y
have evaluated patients with injuries sustained in motor
vehicle accidents that were severe enough to warrant
presentation to a hospital. Generally, concussive injuries
suffered n sports such asfootballinvolve lesserdeggees of

velude accidents [3-6]. These woru—mla(ed injuries
recover quickly, and usually do not reqy
hospital admission.

Limitations of retrospective studies in concussion, such
as the widely cited motor vehicle accident studies by Gron-
wall and Sampson [3], Gronwall [4], and Gronwall and
‘Wrightson [5,6], includle diagnostic uncertainty; relying on
self-reported injury recall and medically maldnied injury
diagnosis. For example, some head injuries in the cited
studies were assessed up (o 8 years afier their occurrence
[3-6]. Although methodologic problems flaw these
studies, they gave support to the contention proposed by
Symonds that cumulative deficits may follow repeated
concussive injury, such as evidenced by the punch drunk
state of chronic traumatic encephalopathy seen in boxers
17.8].

[8-11]. Recently,
specific genetic abnormalities involving the apolipopro-
tein E gene have been reported as the major risk factor for
the development and progression of traumatic encephal-
opathy, and have been thought to influence the outcome
of traumatic brain injury (TBI) [129#,13-15].

‘retired Scandinavian soccer players, cognitive deficits were
f0ted) These findings were attributed to recurrent injury by
repetitive heading of the ball in soccer [16-19]. In these
studies,

significant methodologic problems flaw the:
result. These problems includethe lackiof preinjury data,

Table |, Return-to-sport guidelines
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course of an athletic season need to be considered care-
fully. In the absence of documented objective evidence of
b njuy ther is nosietific supprsfor tis generl-

wmldulnmﬁmle@lsppeﬂthxtwuddhumpoﬂ
ble to defend ina court of|

“There are several ank\:duulg\ndehnumhblemdk
literature. As mentioned above, these are not su
published scientific evidence, and should be considered
‘management options at best. The issue of validity of the
scales themselves has been recently reviewed [31e].

‘The main guidelines for return to sport after repeated
concussive injury are those published by Cantu [32,33],
and Kelly et al. [34], of the Colorado Medical Society. The
recent American Academy of Neurology guidelines are
derivative of the latier approach [35].

Tt can be seen that there are many superficial similar
between the two scale systems. Although the eriteria or
injury severity differ, the mandatory requirement i that two.
‘grade-3 injuries or three injuries of any grade result in termi-
nation of the athlete’s season. Given that a Cantu grade 2 is
equivalent to a Colorado grade 3, it can be seen that the

‘genetic predisposition. The apolipoprotein E e-4 gene:

(ApoE), a susceptibility gene for late onset familial and

‘sporadic Alzheimer's disease, may be associated with an'

increased risk of chronic traumatic encephalopathy in:
1200,13,36,37)

(injiyAlthough only in the early stages of our understand!
ing of these issues, the interaction between genetic and
environmental factors may be critical in the development of

Is There a Genetic Suscepibilty
to Brain Injury in Sports

or

Conclusions.

How should the sports clinician manage an athlete with
recurrent injury? With an athlete who remains persistently
symptomatic following a concussion, the consensus of

a confounding variable for which the study was not
contfolledoidate) there has been no replication of these
fnings by o TREGERGENCEOUDS 20

ing denee agamsl hes concepl that ecurrent injures
necessarily cause permanent damage.

21]. This

5

E|

s more fly reviewed in a recent article [1+9].
 his ssue becomes further confused when well-nown
from recurrent head t in

medn: In some cases, the injuries suffered by such athletes

are more severe than the typical sport-related concu
injuries, yet in the minds of the public no distinction is
‘made. In such injuries, long:term symptoms are not wholly
unexpected. In other cases, professional athletes suffer
repeated concussions, yetare not banned from sport, as may

athletes

by
E

es:

Gerberich et al. [22]

clincreased by uiilizi

in which fitwas reported

23]

“The underlying concern is that an athlete who suffers
repeated concussions would then develop a gradual
cognitive decline, similar to the so-called punch drunk
aydrome o hronic aumatic ncepllopathy, scn in
boxers [7,12¢%,24]. Based on published evidence, this fear
i  and recent that

e he advice 0 leser athlees Although
athletes may be monitored more closely than other sporting
participants, the variation in management between eite and
recreational athletes s ofien seen as

In still other cases, the primary postconcussive symp-
tom is headache. This symptom is nonspecific and can be
the result of a variety of causes other than concussion.
Occasionally an athlete said o have repeated concussions
is in fact suffering from post-traumatic migraine on each
occasion, and is misdiagnosed either by the treating

i I SUpposi i

Much of the concen in relation to the management of
repeated concussive injury relates (o the absence of a consen-
sus definition and severity grading of concussion, and to the
lack of scientifically valid management guidelines. Untilthis
cenizal issue s resolved, it s unlikely that a cear answer o the
problem of retirement due to chronic symptoms will ensue.

contention is limited at

gely
the sk of ay be

largely genetically based, rather than simply a manifest
ation of repeated concussive injury [13].

Published Guidelines for Return

to Sport After Concussion

Published guidelines recommending termination of all
contact sport following three concussions during the
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experts in the field would suggest withholding the athlete
from play until full recovery occurs. There is no strong
published evidence for this approach, and the fear is that
the symptoms may be prolonged, or premature return to
play may put the athlete at risk of further injury.

In the setting of repeated uncomplicated concussive
injury with full recovery followmg each episode, the situa-
tion is somewhat confused. Al

4. Gromuall D:Paced audiory seral adicion sk
easure of recovery from concussion. Percept Motor Skils

1977 44567575

5. Gronwall D, Wrighison P: Memory and information
procesing capacty afterclosed head infry | Nl

rosurg Peych 1981, 44:889-895.

o CromiD, ‘Wrighison P: Cumulative effects of concussion.

Lancer 1975, :995-997.

exist, they do not have any meuuﬁc validity, and should be
seen only as anecdotal suggestions for the dlinician, rather
than proven fact. Whether three concussions is a reason-
able limit to warrant termination of a season or career
cannot be supported on the available scientific evidence,
and a dlinician thus advising an athlete may have t justify
his anecdotal approach in a court of law.

‘The recent developments suggesting that some athletes
‘may have a genetic risk of poor outcomes following TBI
indicates that the number of impacts in a season is far too
simplistic an approach [41].

Itis my practice in professional sport to routinely
perform ic testing on all athl
and following concussive injury. More importantly, no
athlete returns to sport until he is smptom: free and has
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8 i Press; 1993,
9. Hall ED, 'nzyﬂmzn RJ: Secondary tissue damage after
CNS injury. Current Concepts (Upjoin) 1993, 1993:25.
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boxers. JAMA 1984,
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1995.
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rewed to his aselin In
the 16-year period since such management strategies have
become routine in elite Australian football (where the
incidence of concussion in this sport s 16 times that of
American football), no athlete has been retired because of
chronic neurologic or cognitive symptoms.

‘The central issue relates to the nature of the injury.
Although there is no doubt that severe concussion
persistent symptoms does occur, the typical concussive
injury heals quickly and the player ' without
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difficuly. In this setting, scientific evidence that sustaining
a number of concussions over the course of a season or
over a career, causing chronic neurologic dysfunction, is
nonexistent. Clinicians should be aware of the neuro-
mythology surrounding this issue, and manage their
nis on evidence-based guidelines, or if they are
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