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) CLINICAL SCIENTIFIC FEATURE

Mandibular Repositioning to Enhance
Athletic Performance: Is It Well Founded?
'And More Importantly, Is It Safe?

MARK ROETTGER, D.D.S.*

Dentistry has a shaded past when it comes to pro-
ducing objective, scientific data to support clini-
cal modalities.! Nowhere is this more evident than in
the area of dental kinesiology, or more precisely, man-
dibular repositioning to enhance athletic perfor-
mance. Proponents of this elusive concept lack suffic-
ient objective scientific evidence to support their
position. This in turn results in an abundance of sub-
jective reports of clinical successes which lack scien-

tific proof of cause and effect. Much of the informa-
tion in the literature is based on studies that do not fit -
the criteria for ““good science.” The well-designed sci-

entific study must be reproducible by other investiga-
tors and must use control groups correctly to effec-
tively blind both subjects and examiners, or the
results are immediately suspect. Many of the pub-
lished reports that relate mandibular repositioning
and strength are examiner or subject biased, uncon-
trolled, or anecdotal. o '

(n a recent editorial, Gelb? attempted to show that
the dental kinesiologists are using better scientific
method. However, many questions remain unan-
swered concerning the safety of mandibular reposi-
tioning in contact sports. This will be discussed later

. .
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in this paper. First, we should review the beginnings of
dental kinesiology. o
During the 1950s and 1960's, Stenger’ reported that
certain athletes who wore custom mouthguards no-
ticed improvement in athletic performance, but at-
tempts to explain this phenomenon failed. By the
1970's, it was stated that mandibular repositioning
could help the athletic performance of those who ex-
perienced “TM] problems.” When anatomy and phys-
iology failed to explain the concept of the mandibular
orthopedic repositioning appliance (MORA) and its
relationship to body strength, dentistry met chiro-
practic. It was at this point that applied kinesiology

" provided a theory as to how enhanced athletic perfor-

mance could be achieved by mandibular reposition-
ing. Applied kinesiology is a chiropractic field that
“concerns the interrelationships between muscles
and other parts of the body — those stresses present
in one part of the body may affect another part of the
body.””* As explanations were offered, no matter how
weak they were, claims surfaced that mandibular re-

positioning could improved performance in all ath-.

letes. Out of these obscure and unfounded begin-

" nings came the athletic MORA.

As interest in the MORA and body strength in-

" creased, the concept was put to the scientific test. In

1981, Greenburg conducted a double-blind study and
found no statistical -difference between placebo
splints and repositioning splints. In 1982, Burkett also
found no statistical difference between placebo and
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repositioning splints in upper or lower body strength.®
A study by Yates in 1984° tested the effects of mandibu-
lar repositioning on large muscle groups and found
no effect on muscle strength. In still another scientific
test, Schubert” completed a carefully controlled, dou-
ble-blind study to look at repositioning and strength.
Statistical analysis of the data showed that neither up-
per nor lower body strength was increased with a
MORA. Another interesting twist in this study was to
provide independent chiropractic applied kinesio-
logic examinations to predict which athletes in the
study would benefit most from mandibular reposi-
tioning. The group chosen by the kinesiologist failed
to show a statistically significant increase in strength,
The list goes on. When sound science has been ap-
plied to this subject, it has repeatedly failed to stand
up as a valid concept,

Studies indicate that the very foundation of mandib-
ular repositioning and strength is suspect, bringing us
to the question the entire dental profession should
ask: is it safe to reposition the mandible during ath-
letic competition?

Medical science has raised doubt as to the safety
and efficacy of mandibular repositioning in the treat-
ment of TM] disorders. Studies using magnetic reso-
nance (MR) imaging have demonstrated that patients
who have been treated for prolonged periods with an-
terior repositioning splints may present with compli-
cations of atrophy, fibrosis, and contracture of the lat-
eral pterygoid muscle.® When a muscle is chronically
held in a foreshortened condition, there is a perma-
nent shortening of the connective tissue elements in
that muscle. Additionally, when any muscle is not al-
lowed to contract against resistance and stretch to its
full length, the fibers may suffer disuse atrophy, a pro-
gressive loss of myofilaments followed by fibrous re-

placement of collapsed sarcolemmal sheaths.*® This
is not to say that wearing an athletic MORA will cause
atrophy and/or fibrosis of the masticatory muscula-
ture. However, the evidence suggests that before we
use these appliances in athletes, especially children,
further study is necessary.

Another anatomic consideration concerning the
safety of the MORA in contact sports is the posterior
attachment (PA) of the temporomandibular joint me-
niscus. Review of the anatomy and physiology of the
PA reveals peculiarities that could discourage the use
of the MORA in athletics.

The normal PA consists of loosely arranged collagen
fibers, elastic fibers, arteries, an extensive venous
plexus, lymphatics, and a generous nerve supply.
These structures allow the PA to enlarge during man-
dibular translation to fill the space vacated by the con-
dyle. Much of this expansion is accomplished by fill-
ing of the large venous plexus with blood.™ Histologic
examination of the venous system of the PA reveals
large thin-walled veins with many anastomoses. The
anatomy and physiology of the PA suggests that the
more down and forward the mandible is positioned,
the more blood will be drawn into the PA venous
plexus. When there is more blood present within the
TMJ capsule, there may be potential for more serious
injury to the TM] as a result of mandibular trauma.

A third anatomic factor that is never considered by
proponents of mandibular repositioning is the anat-
omy of the glenoid fossa, especially the articular emi-
nence. The articular eminence forms the anterior su-
perior border of the TMJ. It is convex from anterior to
posterior. The incline of the articular eminence differs
from individual to individual. Some people have a
“steep incline” of the eminence, while others have a
“shallow incline.” When the mandible is repositioned
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by a MORA, the convex surface of the mandibular con-
dyle functions against the convex surface of the emi-
nence. This anatomic relationship allows point con-
tact between condyle and eminence (Figure 1), which
allows relatively minor trauma to overload the joint at
this contact point. This traumatic overload of the joint
could potentially result in the development of osteo-
chondritis dissecans (also referred to as osteochon-
dral or transchondral fracture) of the eminence or
condyle.” The mastoid air cells also often find their
way into the articular eminence, and a transchondral
fracture with resultantarticular surface collapse could
produce a communication between the TM] and the
mastoid sinuses.’

We can see that there are serious questions as to the
safety of repositioning the mandible in the athlete. We
have also seen that there has been conflict as to the
efficacy of mandibular repositioning to enhance ath-
letic performance. To date, the only studies that have
been done in this area consist of stationary strength
tests. Relating a stationary strength test to overall ath-
letic performance is a fallacy. Support for this state-
ment comes from mouthguard ventilation studies and
exercise physiology. Ventilation studies show that
bulkier mouthguards offer more airway resistance
and significantly reduce the ability of the athlete to
ventilate.® Reduction in ventilation results in hypoxia
and hypercapnia, logically resulting in decreased
performance.

When we look at hockey, football, soccer, basket-
ball, or any sport that requires aerobic metabolism, we
begin to appreciate the physiologic problems with the
claims that the MORA will enhance athletic perfor-
mance. A MORA, as originally designed, is inadequate
protection for the athlete and should never be used in
place of amouthguard." In order to accomplish repos-
itioning in the athlete, modifications must be made 1o
a mouthguard, either mouth-formed or custom-
formed, and these modifications will make the
mouthguard more cumbersome. Additionally, reposi-
tioning will only occur while the athlete is occluded
against the modified mouthguard. Closing into this
bulkier mouthguard will decrease the athlete’s ability
to ventilate. The result of oxygen debt is initiation of
anaerobic metabolism, which will increase the
amount of lactic acid built up in the muscle tissue. Ac-
cumulation of lactic acid will eventually cause fatigue
in the very muscles that the MORA is intended to
strengthen.

Mandibular repositioning and athletic performance
has been a controversial issue for many years. At
present there is no credible physiological basis for the
existence of such a concept. New understanding of
the anatomy and physiology of the TMJ and associated
structures suggests there may be serious safety con-
cerns with repositioning the mandible, especially in

contact sports. Exercise and cardiopulmonary physiol-
ogy show that this concept will not hold up in aerobic
sports. With all this negative information, why do we
keep hearing about this concept? A likely explanation
is that someone has something to gain by exploiting it.

“The dearth of problem-solving, analytical experi-
ences and interpretation of clinical research literature
in dental education ensures the almost complete reli-
ance on opinions of others for an inordinant number
of graduates. In many instances, subjective views are
provided by individuals or organizations that have a
vested interest in the information. The busy dentist,
after hearing the same concept repeated despite lack
of evidence, eventually accepts the concept as ‘fact’
and ‘standard of care.’” In other words, repetition of an
idea, even if incorrect, becomes ‘truth’ in the mind of
the recipient, particularly if the ability to critically eval-
uate the information has never been developed.”’

We as a profession must take more responsibility for
the protection of our patients by making sure that
treatments and devices are safe and effective. Itis my
hope that responsible dentists will avoid using man-
dibular repositioning in contact sports until we under-
stand more fully the pathophysiology of TM] injury.
We must not allow entrepreneurs and self-serving in-
dividuals to direct our profession, and we must,
“above all else, do no harm.”
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