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INTRODUCTION

The ankle joint is a location that is prone to g8 in sports
activities as well as in daily life. Even thougle tinitial injury —
an excessive inversion event causing an ankle rsgailiga-
ment injury — can be treated effectively with cawaéive
measures or with surgical procedures, a certainepésige of
patients may develop recurrent problems which arened
chronic ankle instability. The problem is quite coon espe-
cially in young persons participating in high-risiorts de-
manding a high level of jumping and directional mpes.

In the literature, a distinction has been propadsetiveen me-
chanical and functional instability. The term meuial insta-
bility is more or less clearly defined in terms of insezhtalar
tilt and/or anterior talar drawer due to a mechahniosuffi-
ciency of the lateral ligaments. The functionakaddlity, how-
ever, is more difficult to diagnose as it has bdescribed as a
feeling of giving way, recurrent inversion eventsdaa ten-
dency for swelling after joint loading. No cleartatriteria or
parameters have been proposed and are generadiptadcfor
routine clinical use. The problem is complicatedtuy fact that
these two entities may appear separate but alsociombina-
tion in patients.

The cause for the functional instability problenthsught to be
related to a neuromuscular insufficiency —some kifistrength
deficit — and/or a proprioceptive problem causedirpair-
ments of sensory structures and their feed-back.

The lateral ankle ligaments are the passive stafgistructure
that are not strong enough to withstand unprotelttading of
the joint in inversion. Therefore, the peroneal oles are the
active stabilizers that should prevent excessiirg jopotion and
prevent damage to the ligament complex. If thevigtof the
peroneal muscles (peroneus longus and brevis) eppeaa
timely fashion, their eversion moment can help ¢ointeract
the inversion movement and prevent an impendingynj

METHODS

This fact has lead to research interest that cdrates on the
assessment of the respective muscle activity, edpeper-

oneal reaction times (PRT). Measurements are usuymdly
formed with surface electromyography that can beonded
from both muscles, the peroneus longus and brévisestab-
lished injury simulation model is a trap-door dtirig platform

that induces a sudden inversion, usually limitecattange of
30° (Fig. 1). This extent is not harmful for thebmcts but is
demanding enough to elicit a reactive response fitmenmus-
cles of the lower leg.

Fig. 1: Set-up for peroneal reaction

form

time measurements on a tilting plat-

Electrodes are placed in a bipolar arrangement waithinter-
electrode distance of 20 mm on the muscle bellyhef per-
oneus longus (approx. 3 cm below the head of thad) and
the peroneus brevis (approx. 10 cm above the lateaileo-
lus). These locations were prepared with abrasiastepand
cleaned with alcohol to ensure skin impedance be3oMQ.

The electrodes were connected to the amplifier and A/D-
converted at 1000 Hz per channel for raw signaras®
(Noraxon MyoSystem & MyoResearch).

In the first stages, the signals were semi-autarallyi analyzed
with self-developed software that detected the bokenuscle
activity when the average baseline activity + 2xdtd devia-
tions were exceeded (Fig. 2). More recently, alainsipproach
was incorporated in the MyoResearch software allgvaan-
venient data processing.

RESULTS

These procedures were applied in healthy subjecteedl as in
patients that were referred to the hospital forattreent of
chronic ankle instability. We used the approachigiinguish
patients with and without proprioceptive deficithavmight
benefit more from neuromuscular exercises than fsongical
reconstruction of the ligaments (Rosenbaum et @0R0The
knowledge about the potential neuromuscular cadisgnkle
instability lead to the development and applicatidrexercise
programs for injury prevention which were evaluat@ith
reflex latency measurements (Eils et al 2001).

Fig. 2. Example of the EMG signals (PB=blue, PL=red, TAsgr
MG=white) and rearfoot angle (=green) from a singlEasurement.

DISCUSSION

Even though the is some evidence that peronealioaaimes
may benefit from proprioceptive exercises, i.edlema shorter
reflex latency it has to be realized that even rabrmeaction
patterns are too slow to effectively prevent ldtdigament

overloading. Therefore, only pre-activated musctiviies

anticipating the potentially dangerous situatiorpegy to be
able to prevent ankle injuries (Konradsen et @97). These
effects might be supported by passive stabilizead provide
external support to the ankle joint.
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