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Abstract Lateral ankle sprain (LAS) is an extremely common athletic injury. Despite

extensive clinical and basic science research, the recurrence rate remains high.
Functional instability (FI) following LAS is hypothesised to predispose individ-
ualsto reinjury because of neuromuscular deficits which result following injury.
This paper providesan overview of the potential causes of FI which may manifest
themselves clinically. The theoretical explanations of Fl are discussed, as are
implications for assessment and treatment of FI following LAS.

When LAS occurs, structural damage not only occurs to the ligamentous tis-
sue, but also to the nervous and muscul otendinous tissue around the ankle com-
plex. While injury to the ligaments may result in laxity of the joints of the ankle
complex, neuromuscular deficits are also likely to occur due to the injury to the
nervous and muscul otendinoustissue. These neuromuscul ar deficits may be man-
ifested as impaired balance, reduced joint position sense, slower firing of the
peroneal musclesto inversion perturbation of the ankle, slowed nerve conduction
velocity, impaired cutaneous sensation, strength deficits and decreased dorsiflex-
ion range of motion. Additionally, the abnormal formation of scar tissue after
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injury may lead to sinustarsi syndrome or anterolateral impingement syndrome,
which may also lead to FI of the ankle complex.

Assessment of patientswith LAS must address not only joint laxity and swelling,
but should include examination for neuromuscular deficitsaswell. The treatment
and rehabilitation goals must also address restoration of neuromuscular function,
aswell as restoration of mechanical stability to the injured joints.

Lateral ankle sprain (LAS) is one of the most
common injuries experienced in sport. The recur-
rencerate for LAS among athletes has been reported
to be as high as 80%.!14 Functional instability (FI)
stemming from neuromuscular and proprioceptive
deficitsis hypothesised to be amajor contributing
factor to chronic ankle instability.[3°] Researchers
have demonstrated the existence of FlI through a
variety of assessment modalities, including impaired
balance, diminished joint position sense, delayed
peroneal muscle contraction to inversion perturba-
tion, altered common peroneal nerve function and
strength deficits. Prevention of recurrent LASmust
begin with assessment of the neuromuscular and
proprioceptive function of the injured extremity.
Rehabilitation of LAS must emphasise restoration
of any neuromuscular and proprioceptive deficits.

1. Overview of Functional Instability

Injury tothelateral ankleligamentsisextremely
common in athletics.®! The ligaments which sup-
port the lateral aspect of the talocrural and subtalar
joints are often sprained following hypersupination
of the ankle complex. Recurrence of LAS isvery
common. Mechanical instability (MI) and FI have
both been hypothesised as causes of recurrent LAS.
MI refersto laxity of ajoint dueto structural dam-
age to ligamentous tissues which support the joint.
MI may affect the talocrural, subtalar and/or infe-
rior tibiofibular joints following LAS. However, a
high proportion of individuals complaining of re-
current LAS do not exhibit gross laxity of any of
these joints on physical examination. These indi-
viduals are suspected of having Fl.

The lateral ligaments and joint capsule of the
talocrural and subtalar joints have been shown to
be extensively innervated by mechanoreceptors.[”-9
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A disruption of the sensory receptors within the
lateral ligamentous structuresis believed to result
in a decreased ability to sense changesin joint po-
sition. Mechanoreceptors are most active in the sen-
sation of joint movements near the ends of ranges
of motion.[*% Mechanoreceptors sense increased
tension in the ligaments and send an afferent mes-
sage to the spinal cord. In response, an efferent
response is sent to the muscles which can slow or
reverse the direction of joint movement. For exam-
ple, as the ankle is supinated close to its terminal
range, the mechanoreceptorsin the latera ligaments
become stimulated and an afferent message is sent
to the spinal cord. In response, an efferent signal is
sent to eccentrically contract the peroneal muscles
in an effort to slow the rate of inversion. If the
contraction isstrong enough the ankle may actually
begin to evert.[10

The lateral ligaments of the ankle are generally
thought to heal well as new collagen tissueislaid
down following injury. This results in the appear-
ance of a mechanically stable ankle after healing
hastaken place. However, littleis known about the
healing of mechanoreceptors and afferent nerve fi-
bres following ligamentous injury. Nervous tissue
isknown to heal much more slowly than other body
tissues. This may result in the presence of a me-
chanically stable ankle which lacks the ability to
accurately assess joint position.

Receptors in muscles and tendons which cross
the ankle joint can also sense joint movement and
position, and they normally work in concert with
the joint mechanoreceptors. Rehabilitation efforts
for patients assessed with FI of the ankle have fo-
cused on the accentuation of the ability of muscul o-
tendinous receptors to sense joint position.[11]

Sports Med 2000 May; 29 (5)
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1.1 Historical Perspective

First proposed by Freeman(®! in 1965, the most
common reason hypothesised for the high recur-
rence rate of LAS is the development of proprio-
ceptive deficits following LAS. Freeman!3! hypo-
thesised that when ligament tissues are disrupted
during LAS, the mechanoreceptors and afferent
nerves are also disrupted because the nervous tis-
sues possess |ess tensile strength than ligamentous
tissues.[*l The definition of FI has broadened to
include the occurrence of recurrent joint instability
and the sensation of joint instability dueto the con-
tributions of any neuromuscular deficits.

1.2 Relationship Between Functional
Instability and Mechanical Instability

Therearedistinct relationships between the pre-
sence of FI and M1 among individuals with recur-
rent LAS. Several studies have demonstrated that
M1 isrelated to various proprioceptive changes re-
sulting in an accompanying FI,[12-14 while others
have examined patients who complain of FI and
also present with M1 on physical and/or radiologi-
cal examination.!1518] Asajoint develops M1, pro-
prioceptive changes often occur which result in al-
terationsin defence mechanismsto prevent injury.
The resulting situation is a joint which continues
to be stressed beyond its physiological limitations,
further compounding the causes of boththe M| and
Fl of the joint.[*119 |t must be noted that some
individuals who develop MI will not develop FI,
although these tend to be exceptional cases.

2. Evidence of Functional Instability
After Ankle Sprain

Functional instability has been demonstrated in
several ways following LAS.

2.1 Balance Deficits

Adverse changes in the ability to maintain bal-
ance during single leg stance following LAS have
been reported by several researchers.[412.13.20-33] Ny-
merous balance parameters have been found to be
altered, the most common being an increased area
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of postural sway when balancing on the injured
limb. Postural sway is defined as the deviation from
the mean centre of pressure (COP) of the foot for
a given trial.[34 In other words, injured patients
distribute forces across a larger area of their foot
than uninjured individuas. It has been hypothe-
sised that this alteration of weight bearing in the
foot may be apredispositionto recurrent LAS. How-
ever, little is known about the directional changes
in weight bearing. There have also been reports
which have not identified changes in balance fol-
lowing LAS.[16.17.35.36]

Balance has been assessed using both subjective
and obj ective measurements. Subjective assessment
has utilised judgement of impaired balance by both
examiners and volunteers during performance of
the modified Rhomberg test.[l Thistest isperformed
by having the volunteers stand in asingle leg stance
and attempt to maintain their balance. The test is
performed with eyes open and then repeated with
eyes closed. Comparisons are then made between
the injured and uninjured extremities. Both exam-
iners and injured volunteers have reported greater
bal ance impairmentswhen standing on the extrem-
ity which experienced LAS compared with the un-
injured extremity.[4.21,24.30]

Parameters of balance have been quantified by
performing the modified Rhomberg test with vol-
unteers standing on a piezoelectric force plate.
These methods were first reported by Tropp and
colleagues.[33 The magnitude of postural sway has
been found to be increased when injured volun-
teers balanced on the limbs which had experienced
LAS[12:22.23,2529.31-33] | ncreased impairment has been
demonstrated in maintaining frontal plane stability
during single leg stance.[2023.2829] |t has been hypo-
thesised that frontal plane assessment of postural
control gives an indication of subtalar joint insta-
bility.[2

Increased postural sway when balancing on un-
injured limbs has been shown to be a predictor of
LAS in soccer players.3 Individuals with LAS
have also been shown to utilise the hip strategy of
balance maintenance more than the ankle strategy
when balancing on their injured limbs.[3] The ankle

Sports Med 2000 May; 29 (5)
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strategy occurs when muscle contractions first occur
at the ankle and cause a torque which rotates the
body towards the support surface following a per-
turbation. This strategy is generaly used by healthy
adolescents and young adults. The hip strategy oc-
curs when hip flexion or extension are performed
in the direction of a perturbation, thus causing a
force to be generated against the support surface.
The hip strategy is not as effective as the ankle
strategy and is typically used by the elderly and
those with balance disorders.[17]

Adding credence to the theory that FI is due to
disruption of ligamentous mechanoreceptors, ad-
verse changesin balance have been found after in-
jection of an anaesthetic into the lateral ankleliga-
ments.[38:39]

2.2 Joint Position Sense Deficits

The ability to sense position of the ankle joint
has been shown to be adversely affected following
LAS.[15.21.30.40] Conflicting findings have been found
by Gross.[*l Glencross and Thornton!d were the
first to demonstrate the impaired ability to actively
replicate joint positions in individuals with a his-
tory of LAS. Volunteerswereinstructed to actively
replicatevarious positionsof plantar flexioninwhich
they had been previously held by the examiner. De-
grees of error from the correct position were mea-
sured and used as the dependent variable. The vol-
unteers had greater error when tested on their
injured limbs compared with their uninjured limbs.
Greater degrees of error were also found in test
positions closer to the ends of plantar flexion range
of motion. Thevolunteerswho had experienced se-
vere LAS also demonstrated greater error than did
those with mild LAS.[40

The ability to detect very slow passive motion
has al so been shown to beimpairedfollowing LAS.
Garn and Newton!2l found a decreased ability to
detect passive plantar flexion at a rate of 0.3° per
second in apopulation of 30 athleteswith ahistory
of multiple unilateral LAS. These findings were
replicated inasimilar population of 11 competitive
gymnasts by Forkin and colleagues.[3% Lentell and
colleagued®® also demonstrated impaired ability
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to detect passiveinversion motion at aspeed of 0.3°
per second in a population of 42 recreational ath-
letes with a history of unilateral Fl.

Decreased accuracy in assessing passive inver-
sion joint position was seen up to 12 weeks after
injury in a population of 44 individuals who sus-
tained acute LAS and were assessed 1, 3, 6 and 12
weeks after injury. Significant differences between
injured and uninjured ligaments were present at all
four testing intervals. Position sense of the injured
ankleimproved between 1 and 6 weeksafter injury.
However, it plateaued and did not return to levels
of the uninjured side within 12 weeks.[18]

Impaired joint position sense hasa so been shown
to be a predictor of LAS in individuals with no
history of LAS. Payne and colleagues? prospec-
tively assessed the active joint position sense for
dorsiflexion, plantar flexion, inversion and ever-
sionin 31 female collegiate basketball players. Play-
ers with impaired position sense in inversion and
eversionwerefound to experiencemoreLASinthe
following competitive season.[*2

Gross*!l did not find impaired active or passive
joint position sense among 14 individuas with re-
petitive unilateral LAS. Testing was performed on
an isokinetic dynamometer which allowed inver-
sion and eversion movement at a speed of 5° per
second. This speed was much faster than the 0.3°
per second utilised by the other investigators and
may have played arolein these conflicting results.

2.3 Delayed Peroneal Muscle Reaction Time

The peroneal muscles are the first muscles to
contract in response to a sudden ankle inversion
stress and thus are vital to controlling the dynamic
stability of the ankle complex.[“344 Delayed acti-
vation of the peroneal musclesin response to sudden
inversion perturbations has been hypothesised as a
cause of FI following LAS. There have been severd
studies which support this hypothesis,[1443:45:4¢]
but also several which refute it.[1847-51 Consider-
abledifferencesin methodology among these studies
may have contributed to the conflicting findings.

Significantly slower reaction timesto inversion
perturbation in previously injured ankleshavebeen

Sports Med 2000 May; 29 (5)
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reported for the peroneus longus,[14434546] pero-
neus brevig*! and tibialis anterior(#6! muscles. Other
authors have reported slowed peroneal muscle re-
sponses to inversion perturbation in ankles with a
history of LAS, but not at statistically significant
levels.[14.50]

The magnitude of peroneal muscle electromyo-
gram (EMG) activity in response to inversion stress
was found to increase following lateral ankle re-
construction or repair surgeries, suggesting that re-
storing mechanical stability to the ankle may also
restore functional stability.[*) Muscle firing patterns
favouring the ability to evert the ankle in response
to inversion stress were seen in healthy volunteers
following 8 weeks of ankle disc training.[5d Pero-
neal response has also been shown to slow when
inversion stressis performed at increasing magni-
tudes of talocrural joint plantar flexion.!53]

2.4 Altered Common Peroneal
Nerve Function

Injury to the common peroneal nerve has been
reported as a complication accompanying LAS,
which may play arolein Fl of theankle.[5464 Trac-
tion placed on the common peroneal nerve and its
deep and superficial branches during the hypersup-
ination leading to LAS are suspected as the cause
of nerveinjury.[5963]

Slowed nerve conduction velocity (NCV) along
the common peroneal nerve has been hypothesised
as a contributing factor to FI following LAS.[61.62]
Nitz and colleagues'®? found slowed NCV of the
common peroneal nervein 17% of grade Il LAS
and 86% of grade Ill LAS in a population of 66
patients with serious LAS. Ten percent of grade |
injuries and 83% of grade 11 injuries were accom-
panied by slowed NCV of thetibial nerve. It should
be noted that many of these patients had concomi-
tant injury to the lateral and deltoid ligaments.

Kleinrensink and colleagues®d demonstrated
slowed NCV aong the superficial and deep branches
of the peroneal nervein apopulation of 22 patients
who had experienced LAS. Initial testing performed
between 4 and 8 days after injury revealed that NCV
of the superficial branch in the injured limbs was
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significantly lessthan the uninjured limbs. Follow-
up testing 5 weeks after injury revealed no signif-
icant differences. Theinitial NCV aong the deep
branch of the injured limbs was significantly dower
than a control group, but not the uninjured limbs.
No differences were noted between groups at the
follow-up testing.!63]

Diminished sensation along the sensory distri-
bution of the common peronea and sural nerves
hasbeen reported asacomplicationfollowing LAS
which may be related to FI.[616264 Nijtz and col-
leagues'®d reported the inability to distinguish be-
tween crude touch and pin prick aong the peroneal
nerve distribution in 54% of patients who had ex-
perienced grade Il and |11 LAS. Symptoms were
present up to 6 weeks after injury. Bull ock-Saxton(64
reported diminished sensation of vibration along
the common peroneal nervedistribution in patients
following severe LAS.

2.5 Strength Deficits

Weakness of the muscleswhich evert or pronate
the ankle complex has been demonstrated to be a
contributing factor to FI following L A S.[18.65-68] Sey-
eral authors have also reported no differences in
eversion strength following LAS.[1517:24.69.70 The
peroneus longus and brevis muscles are the pri-
mary movers during concentric eversion. The im-
portance of eversion strength to ankle stability was
demonstrated by Ashton-Miller and colleagues,!”
who showed that the evertor muscles were able to
generate greater moments than ankle braces or tap-
ing worn in conjunction with three-quarter top shoes
when the ankle was exposed to 15° of inversion.

When assessed experimentally, conflicting re-
sults have been found regarding the torque produc-
tion of the peroneal musclesfollowing LAS. Most
strength assessments have been performed in the
open kinetic chain using isokinetic dynamometers
at speeds much slower than functional activities.
Thevalidity of these methodsrelating to the closed
kinetic chain eccentric function of the peroneal
muscles has been previously questioned, and inter-
pretation of these results should be made with cau-
tion.[72

Sports Med 2000 May; 29 (5)
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Bosien and colleagues!®®! first reported the high
prevalence of peroneal weakness in individuals
having residual disability following LAS. Using
manual muscle testing to assess eversion strength,
66% of patients presenting with residual symptoms
over 2 years following LAS were found to have
peroneal weakness.[%® Weaknessin concentric pro-
nation among the injured ankles of 15 patientswith
FI was demonstrated at 30 and 120° per second
using an isokinetic dynamometer.[68]

Wilkerson and colleagues'®8! demonstrated peak
torque deficits ranging from 5 to 18% between the
ankles of patientswith unilateral LAS. Ankleever-
sion strength was found to be significantly lessin
both ankles of 25 individualswho had experienced
unilateral LASwhen compared with those of healthy
control individuals.[6”] Decreased eccentric ever-
sion moments were found in the initial 6 weeks
following injury in 44 patients with acute LAS.[18]

Conversely, Lentell and colleagues?¥! found no
significant differences in the strength of injured
and uninjured ankles in 33 patients with a history
of LAS. The patients were assessed for eversion
strength isometrically and concentrically at 30° per
second on anisokinetic dynamometer. No differences
were found between the injured and uninjured an-
kles of 42 recreational athletes with unilateral FI
when concentric eversion strength was measured at
30, 90, 150 and 210° per second.[*3 Ryan!™ found
no significant differences in concentric eversion
torque at 30° per second between previously in-
jured and uninjured ankles. No significant differ-
encesin eccentric eversiontorque at 90° per second
were found between 9 individuals with history of
LAS and 9 healthy controls individuals.[1”! Like-
wise, no significant differences in peroneal EMG
activity were found during ankle disk exercisesin
volunteers with and without history of chronic
LAS.[%9 No predictive value of eversion weakness
to LASwasobserved in astudy utilising collegiate
basketball players with no history of LAS.[42

Inversion strength deficits following LAS have
been demonstrated by several authors.[8870 Ryanl70
found significant invertor weaknessin individuas
with unilateral Fl. Wilkerson and colleagues/®!
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demonstrated greater inversion deficits than ever-
sion deficits in the concentric isokinetic testing of
30individualswithahistory of unilateral LAS. The
authors suggested that reflexive inhibition of the
muscles which can produce the motion which
caused the initial injury may result following joint
injury. The importance of the agonist/antagonist co-
contraction in the maintenance of dynamic jointis
not entirely understood.[68]

Higher eversion to inversion torgue ratio mea-
sured concentrically at 60° per second was found
to be a predictor of LAS in a prospective study of
risk factors to LAS utilising 145 collegiate ath-
letes[7® This finding suggests that weaker invertors
may predispose athletes to LAS. Studies showing
no differencesininversion strength following LAS
have also been reported.[17:24]

2.6 Decreased Dorsiflexion Range of Motion

Diminished dorsiflexion following LAS is
thought to contribute to FI following LAS. Inflex-
ibility of the triceps surae prevents the ankle from
reaching full dorsiflexion and as aresult the ankle
isheldin amore plantar flexed position throughout
the gait cycle. The talocrural joint isin its closed
pack position in full dorsiflexion, thusthetalusis
able to invert and internally rotate more when it is
not in full dorsiflexion at heel strike. This excess
motion may predispose individuals with diminished
dorsiflexion to recurrent LAS.

A population of professional basketball players
with ahistory of multipleepisodesof bilateral LAS
was found to have amean of 3.6° of passive dorsi-
flexion, while healthy control individuas exhibited
17.9° of dorsiflexion.[28] Collegiate dance students
with history of lower extremity injuries, including
LAS, were shown to have significantly less dorsi-
flexion range of motion than their previously unin-
jured counterparts.[”?1 Wilson and colleagues ™
noted an overall loss of sagittal plane movement 3
and 10 days following LAS in 13 college athletes,
although they did not di stinguish between |osses of
plantar flexion or dorsiflexion. While limited dorsi-
flexion range of motion has been shown to be pres-

Sports Med 2000 May; 29 (5)
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ent following LAS, it has not been shown to be a
predictor of LASin previously uninjured athletes[42.7]

2.7 Sinus Tarsi Syndrome

Residual symptomsof pain and inflammationin
theareaof thesinustarsi may indicate the presence
of sinus tarsi syndrome. Sinus tarsi syndrome has
been described as a distinct clinical entity that in-
volves synovitis of the lateral aspect of the poste-
rior subtalar joint following LAS in which the pa-
tient sensesinstability of theankle.l[’677] Sinustarsi
syndrome can al so devel op asasequel aeto inflam-
matory diseases such as gout or rheumatoid arthri-
tis.[78 O’ Connerl™! hypothesised that sinus tarsi
syndrome resulted in some cases following LAS
because of scarring of the synovium and ligamen-
tous tissue on the floor of the sinus tarsi. Patients
present with pain and point tendernessin the sinus
tarsi and often complain of FI of theinvolved an-
kle. Treatment usually consists of injection of an-
aesthetic and anti-inflammatory medications directly
into the sinus tarsi, in conjunction with rehabilita-
tion. Treatment with a foot orthotic has also been
demonstrated to be effective in the treatment of
sinustarsi syndrome following athorough biomech-
anical evaluation.[89 |f conservative treatment fails,
surgical excision of hypertrophied synovial tissue
has been shown to be very successful .[76-79

2.8 Anterolateral Impingement Syndrome

Hypertrophic synovitis can also occur to the talo-
crural joint capsule and cause residual symptoms
following LAS. The most common site of thisisin
the anterolateral aspect of the talocrural joint cap-
sule, where scar tissue may become impinged be-
tween thetalusand fibularesulting in bouts of pain
and Fl. Several accounts of successful surgical in-
tervention for anterolateral impingement syndrome
have been reported.[81-89 Early and consistent treat-
ment of LASwith focal compression and cryother-
apy around the lateral malleolus has been hypo-
thesised to reduce synovitis following LAS.[1986]

0 Adis International Limited. All rights reserved.

2.9 Miscellaneous Causes

Several other causes have been reported in as-
sociation with Fl following apparent LAS. These
includesplit lesions of the peroneus brevistendon,[87]
osteoid osteoma of the cuboid bone,[#! fibular os-
teochondroma,[89 sural nerve entrapment,[®9 false
aneurysm of the peroneal artery,[%! superior pero-
ned retinacular laxity!® and osteochondral lesions
of thetibia plafond.[®3l While these conditions are
rare, they should be consideredin casesof Fl which
do not respond to conservative care.

3. Clinical Applications

3.1 Assessment

The clinician must examine for evidence of Fl
when evaluating the athl ete presenting with an acute
or chronic history of LAS. Assessment of balance,
joint position sense, reflex responses, cutaneous
sensation, strength and range of motion should be
integrated into the injury evaluation. Establishing
baseline data of such measures can aid in assess-
ment of the gains in restoration of neuromuscular
control and functional stability made during reha-
bilitation.[94

Assessing balance in single leg stance may be
performed either subjectively with the modified
Rhomberg test or objectively with a force plat-
form.[34 Joint position sense may be assessed ac-
tively or passively and may be performed using an
i sokinetic dynamometer or ahandheld goniometer.
Active repositioning tasks require more input for
tenomuscular receptors, while passive reposition-
ing tasks isolate joint mechanoreceptors more, (11
Reflex responses of the peroneal musclesto inver-
sion perturbations may be collected using EMG
equipment, but caution must be exhibited in testing
individual s with acute injuries because the sudden
perturbation may compromise healing tissues.[18l

Cutaneous sensation may be assessed using dis-
crimination testing with sharp and dull objectsover
the sensory distributions of the deep peroneal, su-
perficial peroneal and sural nerves. Strength of the
muscles acting on the ankle complex may be as-
sessed using manual muscle testing or using an in-

Sports Med 2000 May; 29 (5)
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strumented dynamometer. Range of motion testing
should be performed in both the open and closed
kinetic chains and recording may be made with a
manual or electronic goniometer. Performance of
functional strength tests such as single leg hops or
agility courses may also be useful assessment mo-
dalities of the functional stability of theinjured an-
kle.[9]

3.2 Rehabilitation

Correcting discrepancies between the injured and
uninjured limbsin deficient measures of functional
stability should be primary goals in the rehabilita-
tion of LAS. Conservative treatment of LAS nor-
mally consists of initial cryotherapy and compres-
sion, followed by early mobilisation. Rehabilitation
emphasising restoration of range of motion, strength,
balance and normal gait patterns is standard care.
An emphasis on weight bearing exercise is often
utilised to promote functional exercise in the closed
kinetic chain.[98 Rehabilitationin an attempt toim-
prove neuromuscular control of the injured ankle
should address the restoration of the control of vo-
litional contractions of the muscles acting on the
ankle, normal reflex responses and normal pattern
generated movements of the lower extremity.[94

Common exercises emphasising neuromuscul ar
control include modified Rhomberg exercises, t-
band kickd®l and balance board exercises. Balance
training has been shown to decrease postural con-
trol[22:29.32,35,37.98.99 gnd EMGI52 deficits follow-
ing LAS. Wester and colleagues®! demonstrated
that injured patients undergoing a 12-week balance
and proprioceptive training protocol were more than
twice as likely to not experience a recurrent LAS
than those who did not perform this training pro-
gramme following an initial LAS.

The employment of rearfoot orthoticsin the treat-
ment of LAS has been previously reported.[2531]
The use of molded foot orthotics has been shown
to beadvantageousin thetreatment of LAS, although
the mechanisms by which this works has not been
clearly defined.[?531 QOrteza and colleagues?)
found molded neutral orthotics improved balance
and led to decreased ankle pain while jogging in
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patientswith acute LAS. Guskiewicz and Perrin(31]
found that orthotics reduced the magnitude of pos-
tural sway in various balance tasksin patientswith
acute ankle sprains. The authors theorised that
stabilisation of the subtalar joint by the orthotics
added stability to the talocrural joint. It should be
noted that no specific posting of the orthotics was
performed in either of these studies.[25:31]

Clantonl19 has anecdotally suggested that alat-
erally posted heel wedge be used in the conserva-
tive treatment of lateral subtalar instability. Stabil-
isation of the subtalar joint with orthotics may allow
theinjuredindividual toreturntotheanklestrategy
of balance maintenance and may be the mechanism
by which orthoticshelp toimprove balancefollowing
LAS. Research is needed to validate this hypothe-
Sis.

The use of prophylactic ankle taping and brac-
ing has been used extensively in an attempt to pre-
vent LAS. Research has demonstrated that bracing
is effectivein the prevention of recurrent LAS, but
not in preventing initial LAS.[101-103] |t jsunknown
if the prophylactic effect of anklebracesin prevent-
ing recurrent LAS is due to the restoration of me-
chanical stability or the reduction of proprioceptive
deficits through stimulation of cutaneous receptors,
or both.

The effects of ankle taping and bracing on pos-
tural control have been reported by several au-
thors.[23:35:37.104.105] Tropp and coll eagued®® found
no differencesin postural sway between taped and
untaped ankles. Friden and colleagues?3 found di-
minished frontal plane postural sway with brace
application in ankles with FI compared to the un-
braced condition. Bennell and Goldie!% found both
taping and bracing to have detrimental effects on
balance among 24 healthy individuals. Individuals
with M1 were shown to use the ankle strategy more
than the hip strategy of balancing while wearing an
ankle brace compared with not wearing a brace.[3]
Kinzey and colleagued 1%l found altered COP meas-
urements but no changesin postural sway among 3
different bracesin astudy of 24 healthy volunteers.
There is aneed for research to examine the effects
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of taping and bracing on balancein an injured pop-
ulation.

3.3 Surgery

The effects of surgical stabilisation of unstable
ankles on measures of functional stability have not
been extensively examined. Larsen and Lund(“9
reported increased magnitude of peroneal EM G ac-
tivity following surgical stabilisation of unstable
ankles. Improved proprioception and neuromuscu-
lar control following surgical repair of thekneeand
glenohumeral joints have been previously re-
ported.[106-108] |t js unknown whether functional im-
pairments would dissipate following surgical repair
of MI of the talocrural and/or subtalar joints.

4. Conclusion

Functional instability must be considered as a
viable cause of residual instability following LAS.
FI may exist both in the presence and absence of
MI. Clinicians must examine injured athletes for
the presence of neuromuscular deficits which may
be causing Fl. Treatment and rehabilitation goals
must be set and achieved to restore and maintain
neuromuscular control following LAS. Continued
scientificand clinical investigationisneededtoaid
in the prevention of recurrent LAS dueto FI.
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