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I nt r oducti on

A sprai ned syndesnosi s joi nt between the distal
tibia and fibula may cause a serious disruption in
ankl e function (Boytim et al., 1991; Tayl or, Engl ehardt
& Bassett, 1992). Rehabilitation nmay include | ower |eg
range of notion, proprioceptive, and resistance
exer ci ses (Garrick and Requa, 1988) and occasional |y
surgical fixation with syndesnosis screw rmay be
requi red before function returns (Arendol a, 1992).
Recovery foll owing a syndesnosi s sprai n usual | E</ t akes
| onger than does I nprovenent after a severe ankl e
sprai n (Hopkinson et al., 1990) and athletes with this
injury nay not return to sports quickly. Because of
the long recovery time, treatnent of syndesnosis
spra)i ns is often frustrating (Tayl or and Bassett,

1992).

Ankl e instability and extreme range of notion nay
be decreased by bracing or taping and actual treatnent
time may al so be reduced (Karl sson, Sward & Andersson,
1993; Karlsson & Lansi nger, 1992). Despite the
know edge that external support in the formof orthoses
or braces may decrease treatnent tine, little
information 1s avail abl e concerni ng the functi onal
changes in wei ght-bearing as a result of brace usage.
The purpose of the present study was to eval uate
functional characteristics of wal ki n? w th and wit hout
a brace in athletes during recovery froma syndesnosis
sprain.

Met hodol ogy

Five adult volunteers (age range 20-42) who had
sust ai ned a syndesnosi s sprain during sports activities
participated in the study.

Gait Protocol

Since forces nonitored between the foot and the
ground provide infornmati on about wei ght-bearing ability
following a lower extremty injury, ground reaction
force data were chosen to docunent function. Kinenatic
data were also collected fromthe |ower extremty to
determ ne t he an%ul ar and vel ocity adaptations
associ ated with brace usage. Subjects wal ked along a 6
metre wal kway in which was i nbedded a force pl ace
(Advanced Medi cal Technol ogy, Inc) flush with the
surrounding platform Kinenmatic data were coll ected
using an optotrak system(Norther D gital, Waterl oo,
Canada). Subj ects wal ked using no brace, a sem-rigid
ort hosi s ﬁSur e-step) and a | ace-up brace (Swedo-0).

Trials were coll ected during | evel wal king,
wal ki ng up and down a step and on a ranp. These three
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condi tions were used since they represent sone surface
that nay be encountered, but represented conditions
that were not |likely to exacerbate the syndesnosis

i njury-

: Xnterior-posterior and vertical ground reaction
forces (GRF) were collected, anplified with an AMTI
anplifier, analog-to digitally converted, calibrated,
and stored. Maximumvertical and nmaxi mumand m ni num
anterior-posterior ground reaction forces were
det erm ned and averaged across trials. |npul se val ues
representing the area under the force-time curve were
established for the total vertical GRF and t he
anterior-posterior forces separately. D screte
vari abl es, including foot and ankl e angl es, and heel
contact velocity were determned fromthe ki nematic
data. Data were statistically anal ysed using ayova.

Resul ts
I ndi vidual s did adjust their gaits with different
braces as was noted by both the ki nematic vari abl es and
t he GrRFs. For exanpl e, bracing affected heel contact
velocity with the sem-rigid orthosis denonstrating the
hi ghest average foot contact velocity (1.33 m/sec) and
the | ace-up brace the | owest (.93 m/sec) in the
anterior-posterior direction. Angular displacenents of
the foot relative to the ground and over the edge of
t he surface were not dependent on the type of brace.
The effects of brace use, however, varied between

t he subjects. Figure 1 denonstrates the effects of
brace use on two subjects for both anterior-ﬁosterior
and vertical ground reaction forces. Note that subject
A3 had greater braking force with a brace whereas
%ubject A4 showed i ncreased wei ght -bearing w t hout

raci ng.
T%e gait paraneters were also different based on
t he ground surtace characteristics. The greatest foot
angl e was found at the edge of the step and ranp, and
t he | owest midswing foot angl e was during | evel
wal king. Going up the step and ranp required the
greatest braking times, whereas the |east tinmes were
required for the down step conditions. |n contrast,
t he push-off time was greatest in the down step
condition and | owest for the step up condition, The
total anterior-posterior ground reaction force was
positive during flat wal king steppi ng down and goi ng up
the ranp, but negative for stepping up and goi ng down
the ranp. The vertical braking inpul se was | owest for
90|ng UP and down the ranp. Push-off inpul ses were
owest Tor stepping up and for goi ng down ranp.
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Figure 1. Plots of GRF for two individuals who
exhibited different effects of brace use. Subject 3A
used increased force both in the anterior-posterior and
the vertical directions wwth a brace whereas subject 4A
exhibited |ess force.



D scussi on

Characteristics of the athl etes nay have produced
differences in brace effectiveness. Subjects were at
different stages of recovery follow ng sprains and the
initial sprains may have varied in severity.
Unfortunately, no 1 ndex for syndesnosis sprains was
avai l abl e by which to eval uate subjects. Al so,
subjects were involved in different sports and at a
range of levels. Brace preference also varied anong
t he subj ects whi ch may have inpacted on gait
adapt at | ons.

Ankl e stability and prevention of recurrent
sprains are treatnment goals (B ff et al, 1994)
particularly for athletes wishing to return safely to
5ﬁorts participation. Further research nay focus on
the type of brace and optinal tinme and extent of
bracing to use for athletes.
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