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ABSTRACT

e studied a brace designed ta de¢rease loads on the
medial tibinfenoral compartment in knees with chron-
ic pain and arthrosis to determine if pain symptoms
decreased, functon improved, and dynamic gait <har-
acteristics altered during walking. Eighteen patients
with syrapromatic medial compartment arthrosis were
fitted with a cammercially available brace. All were
evalualed atter an average of 9 weeks of brace wear,
and 13 patients were evaluated after 1 year of brace
wear. The Cincinnati Knee Rating System and addi.
tional pain scales were used to analyze symptoms and
furctional Bmitations. Mine subjects underwent a
dynamic gait analysis and were compared with a con-
trol group af 11 normal subjects matched for age and
walking speed.

The hrace was worn an average of 7 hours a day, 5 days
a week_ Following 9 weeks of brace wear, statistical
significant improvements were found for all pain para-
meters, and Whese improvements continued at the 1
year evaluation, Before brace wear, 78% had pain with

activities of daily living, but after the first evaluation,
only 39% continued to have such pain, and at the sec-
ond evaluation, only 31% were so affected, Before
brace wear, patients had 2 walking tolerance of 51 min-
utes prior to the onset of pain symptoms. At the first
evaluation, patients could walk 138 minutes without
pain, and after 1 wear, they could walk 107 minutes
without pain. Before brace wear, 78% rated their over-
ail knee condition as fair or poor whereas at the first
evaluation, only 33% continued to provide this rating.
Mo differences were found in the dynamic gait para-
meters measured with and without the brace,

While this brace did not provide the dramatic improve-
ments in symptoms, function, and patient satisfaction
obtainable after high tibial ostectomy, it did help the
majorty of patients. If the goal of brace use is to buy a
short amount of time for patients who cannot undergo
or wish to avoid ostestormny of knee arthroplasty, then
bracing appears lo offer a reasonable alternative for
short-term pain relief and improved funchion.
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tibiofemora! comipartment knec arthro-
sis due 0 varus malalipnment. priog
medial menisceclomy, travma, of other
less-defined reasons, Treaument goals
of such individuals are (o decrease pain
symptoms. allow maintenance of rea-
sonable activilies, and prolong the peri-
od wntl joint athroplasty s required.
1n the younger aclive patient with vams

medial arthrosis, cur Tecommendation
is to perform a wvalgus-producing
osteotomy to decrease medial compart-
ment loads, diminish symptoms, and
improve function,

In a prospective study of 41 such
patients who underwent osteatormy,
B8% ware satisfiled a mean of 5§
months posloperatively and would
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Fig 1: Photograph of the brace design, The
brace was used according to the man-
utacturer’s specifications.

undergo the operaton again, and TR
felt their koee condition was improved
by the aperation.! We' and athers™ have
nited that improved precperative plan-
ning and a precise surgical techoique
ceinbined wilh inunediate postopera-
tive motion decreased the mortbidey
and complication rate and increased the
prediclability ol wvalpus-producing
US e DLy,

A number of patients with medial
compurtment  arthrosis  aod  varus
malalignment are nhot candidates for
ostentomy or knce anhroplasty, Thoese
are individuals whe simply may refuse
these provedures fromn an £conommic
standpoint, who are uvowilling or
unable to miss work for the operaticn,
or who are 0f an advaoeed ape desinng
o Ty o few years price to these proce-
dures, In these instances, the use of a
brace desigped to diminish medial
compartment loads. along with appro-
priate anti-mflummatory or pain med-
wanonl when indicated and judiciouns
activity modificalion, may decredse
pain amd ineregse [unction. In the past
few wears. a mumber of commercial
braces of various designs and construc-
{iom huve been introduced into the clin-
ical treatment of paeots with medial
cosnparlinenl arthnosis,

Thiz study prospectively followed a
consecutive proup of patients who used
Goe type of brave designed w diminish
medial contpartment loads and improve
function. All pattents were assessed
after 9 weeks and 1 vear of bruce wear
e determmine symploms, functions, and
patient satisfaction. A dynamic pait
analysis also was peclonued, recording

motions of the lower extremily and
ground reaction forces with and with-
ot the selected brace, to determing if
abnormal or improved alterations In
gait dynamics resulted.

MATERIALS AND METHODS

Subjects. Inclusion crilena for this
study were persistent chronic medial
tibisfemory] compariment pain that
affected sports or daily activities,
arthroscopic or radiographic decumen-
tation of medial compartment arthrosts,
and varus osseous alignment. Over a 2-
month period, 19 patients who met this
criterig consented o participate. One
addiional patient who presented with
diffusc knoo pain and laters] aod pos-
teralateral ligament instability also was
included in the study o determine the
hrace’s ability to alleviute diffuse pain

All patients were fitted with a brace
geeonding o the manolaciumer’s speci-
ficarions {Bledspe Brace Systems,
Grand Prairic, Tex). The brace was
designed o decrease the loads on the
medial  tibigfemoral  compartment
using 2 dual-hinged adjustable strut
fixed o the brace shell al the calf and
thigh (Fig 1}. Patients were told to wear
the brace for as many hours and for as
muny days of the weck as they wished.

Twa patients who were nancompli-
ant with the study proocol and wsed
the brace for oy 1 hour a day for less
than 2 woeeks woere deleted from the
study. This left | 8 patients {14 men and
4 women) with 4 medn ape of 41 yoars
{runge: 21 we 73 years). All had chronic
medial compantmant pain rangiog in
duration dromm 8 10 396 months (mean:
137 months} prior wo the inidation of
this study.

All patients had undergone muitiple
eperative procedores, incleding mols-
ple arthroscopies. Twelve paticnis slso
had partial or total medial meniscec-
temies, three  had  high  tibial
nsteotomies. three had anterior cruciate
ligament reconsiruclions, and one had a
lateral reconstruction. Mine patients had
susfained the original ktee injury dur-
g un industnal accident. seven doning
spotts activities, and ope during activi-

ties ol daily living. One patient did not
sustain a specific injury. Seven patients
were [ompletely disabled from their
occupations due to arthrosis symptoms,

Evaluation. A comprehensive inter
view was administered before brace
wear, afler the initial follow-up cvalua-
tion (mean: 9 weeks), and after the
final follvw-up evaluation (mean: 46
weeks). Five of the |8 padents discon-
tinued use of the brace after the first
follow-up evaluation. One patient
clected to undergo high rithal osteoto-
iy even thoggh the brace had bheen
effective in reducing pain symploms,
onc patient had a lateral and posterglar-
eral ligagment reconstruction afier the
brace had been ineffective in reducing
pain. one patent lelt that medication
was more cffactive im pain relief than
the brace, and two patients stated the
hrace was nol ctfcctive enough to con-
tinue the study. Therefore. 13 paticnis
completed the second follow-up evalu-
abwm. All patients completed question-
naires anmd were imerviewed for e
assessment of symptoms, sports activi-
ties. ocoupational activities, and func-
livnal limitations according to the
Cincimnat] Knee Rating Svstem

To assess pain symptoms, 2 visgal
analigue scale was used io which a
score of 1 indicated no pain and 10
indicated severs pain. Walking toler-
ance was dotermined by asking patients
how many minutes they could walk
without incurring significant pain. Pain
wilh walking was analyzed {urther on s
scale of | 1o 5. with ! indicating mild
pain and 3 indicating excrociating pain,
Patients indicated the oumnber that best
described their pain after 30 and &
minutes of mall shopping. The tocation
of the pain was documented as either
medial, lateral. apteriorn, or generalized.
Finally, patients woere asked if none,
some, or significant pain relief was
provided by only the brace, by only
medication, or by both the brace and
medication.

Palicnts completed a self-assess-
ment of the overall condition of their
kneg on a 1 to 10 seale where scores of
! and 2 indicated o pour knee; 3 and 4,
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4 lwir knee; 5 and 6. 2 good knee; 7 and
B, 2 wory good knee; and 2 and 10, a
normna) knee. The scale was comgpleted
at the pre-brace and both follow-up
evalualions.

At the two foliow-up evaluations,
patients were asked 10 provide an aver-
age of the hours o day and days per
week that the brace had boen worm,
They were asked il the brave helped a
grear deal and was used {requentdy, if i
provided some help and was worth-
while to wear, ar if it had been no help
at all. Problems encoudtered with braee
wear were documented and included
slipping, pain. skin irmtalions, or any
vlher complsint. All of the patients’
COTUMECTES Were I'ﬂﬂﬂrdﬂd h:p" an inter-
viewer other than the physiclan who
preseribed the brace.

[n ¥8 patients. the appearance of the
articular cartilage was determined dur-
ing a ptiee operative provedure per-
formed closest in time e the imiliabon
of brace wear according to our previ-
ously described system.? In six putients.
the classificution was accomplished
within & months of brace wear; in four
patienits, between 7 and 12 months; in
four patients, between 1 and 2 wyeans;
andl in foue papents, after 2 wears.

Surface shnormalities were calego-
rized as normal, grade 1 (softening),
prade T1 ¢{issuring and fragmentation),
ar prade I {exposed bone). Each cate-
pury then was divided into sublyvpe A
ar B depending on whether the depth of
the lesion was less thun or more than
one half of the depth of the surface. For
this study, a lesion was classificd as
abnaremal if it was grade ILA, TIB. or IH
and had an area of at least 15 mm in
diameter.

Radiographs (standing anieropaste-
ror 45°, laleral, and merchant vicws)
taken prior o initation of brace wear
were assessed for any ribiolemoral
joint space marrowing, Namowing was
classified as either none or mild, wmod-
erate (loss of less than one half of the
toral joint space} or severs (Jass of onc
half or maore of the total joint space). In
13 patients, radiographs were available
within & months of brace wear; in |

paticnl. between 7 und 12 months; in 3
patients, between | and 2 years; and io
1 matient, after 2 vears.

Gait Analyris. Gail analysis tests
were perforined on nine of thesc
paticnis at the Cincinnati Sports-
medicine and Deaconess  Hospital
facility wsing the Gaitlink Systam
(Computerized Functional Testing
Comp [CFTC], Chicago, 111). The equip-
ment included & two-camern video-
based oploelectronic digitizer for mueu-
suring molion and a4 mulgeomponent
[oree plate ({Benee, Cotumbus, Ohio}
for measuring ground reavoon force,
camouflaged onder a H-m walkway.
Measurements were obtained by a
micro-computer based acquisition syi-
tem and remincly processed at che
CFTC laboratory "psing technigucs
described proviously ®

The testing protocot mvilved plag-
ing passive tefleciive markers at the
superclateral most aspect of the iliac
wing. the Jaeral most aspect of the
greater trochanter, the laleral most
aspect of the joint line of the knoce, the
lateral mallectus, and the lateral head
of the fifth metatarsal of the left and
then the right side of the body. Each
side was marked and tesied separate
frien the ather. Iimb movemen! and
mechanical moments were caleulaled
by computer sofiware based on infor-
mation {rom the three-dimensional
prosition of these markers.,

Subjects completed bao tosts: 4 pre-
brace gait analysis and a post-brace
gait analysis {minimum of 4 weeks
after brace wear). At the post-brace
test, the patient was tested both with
and withour the brace. Each subject
was asked w walk at normal. fast, and
slow walking speeds along a 10-m
walkway. Data were collecied duning
the middle stride of several sindes with
the measurements starting just before
the foor reached the force plate and
continued after the foot left the force
plate 1o ohlain & complere cycie of
stanee and swing phase. To control Tor
the effect of walking speed on aother
wait variables, measurements were
obwained over a ranpe of walking

speeds to select and compare tests of
stmilar walking speeds.

For purposes of analysis and com-
parison, measurements laken at the
speed  closest to 1 mfsec  were
wied 101 Five subjects were tested
both immediuely after fitting the brace
and after § weeks of wear to determine
if brace wear led to any learned aler-
ations in gait. [ata from these six sub-

jects demansirated no apparent learmned

atterations in gait. Therefore, anly four
other subjects onderwent gail analyses
mnmediately afier being fittad with the
hrace.

Frinted dara were penerated in
graphic formm w correlate cvents with
the pait cvele. Kinematic data in the
sagittal plane and kinetic data in the
sagiftal, coronal, aod wansverse planes
of the hip, knee, and ankle were avail-
able for evahaation, Peak values during
stanee  phase were identified and
recorded for each patient,!!

The statistical means and slandard
deviations for all nine patients were cal-
culated, and peak values with and with-
ot bracing were compared using a
raired, two-tailed Student’s f-test, The
gait analyses of ¥l unbraced conrol
subjects with no knee imjury who were
matched for walking speed were used
45 o control groep. An wnpaircd, bwio-
eailed Student's -test was used o com-
pare paticnt values to control sobjects.
Al moments were expressed as exter-
nal moments and aormalized o body
weight and height (hence the use of
units of % body weight (BW) = haight
(He) 1o allow comparison between sub-
Jects of diffcrent sizes.

Starisrical Awncdvsrs, The statistical
means and standard errors for all
panients were calculated. and values
with and withoul brucing were com-
pared using a paired, two-railed
Smdent’s #-tcst. The level of signifi-
cance was P {5,

REsuLTS
frace Weur At the first follow-up,
the mean (+ standard deviaton) num-
her of hours patients spent weanng the
brace was 6.924.6 hours (range: | o
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fig 2: Results of the Cincinnati Knee Rating Systern pain scale before brace wear and following
9 weeks and 1 year of brace wear. The percent of patients who had pain with daily activities
was significantly redured at both tollow-up evaluations (P<.001) compared with the pre-

brace evaluation.

14 hours) and the mean aumnber of days
of brace wear was 5.2x21 days
{range: | to 7 days) At the second fol-
low-up. the mean number of hours of
brace wear was 7.7 3.6 hours {ranpe:
0 1o 12 hours} and the mean number of
days of brace wear was 5,12 2.1 days
{range: 0w 7 days). Between the two
follow-up  cvaluations, 6  patients
increased the bours of brace wear per
day. 6 decreased, and 1 remained the
SHTTIC.

Articufar Caertilage  ond  Kadio-
graphic Evaluarion. Abnotmal articu-
lar cartilage lesions were found in the
medial Gbiofemaral compartment in 14
of the 15 patients during aniroscopy
performned a mean of 22 monlhs prior
o the initiation of brace wear. Urade
114 lesioos were found in four patients,
prade [IR lesions were found in three
patients, and prade 111A lesions (sub-
chondral bone exposurc) were found in
7 patients. The jareral tibiofemoral
compartment had a normal appearance
in atl but & patients who had small
(=15 mm in diaineter) grade LLA
lesions, Abmoemal aricular cartidlage

lersioms  were  found i the
pateilofemoral compartment in 13
patients. These included grade TTA
lesions in B patienis, grade LB lesions
in 2 panents, and grade IMIA lesions n
3 patients.

Moderale w severe loss of medial
tiknafemornl joint space was tound in 7
of the 18 patients a mean of 8 months
priar to brave wear. Bleven patients had
no or only a mild loss ol medial
tibiofemoral joint space on radio-
graphs.

In combining the arthroscopic and
radiogeaphic data. 15 of the 18 patients
exhibited a significant loss of medial
tibiofemoral joinl space ur arncular
cartilage lesions in  the medial
thivfemoral compartment. ‘Two knees
with mild medial compartment narmow-
ing on radiographs had beth had medi-
al meniscectomies more thun 10 vears
prior o our evalusation. One other
patiend who had normal radiographs
warg the brace [or fateral and postero-
lareral lipamentcus deficiency.

Fain Anafveis, Before receiving the
brace, 17 af the 18 patients stated their

pain was localized to the medial
tibiofemoral compartment and |
patient bad diffuse pain. At the first fol-
low-up, 16 patients had medial joint
pain, 1 had latezal joinl pain, and 1 had
diffuse pain, At the second follow-up, §
of the 13 patients had medial joint pain
and 5 had diffuse pain.

Before recciving the brace, 10
paticnts were esing medications for
pain relief. At the first follow-up evalu-
ation, {1 patients werc using medica-
tions, and al the second follow-up, 6
patienls were using pain medications.
The majority of medications were non-
sleroidal asti-inflammatory medica-
tions and over-the-counter pain agents,

Stativtically significant differences
for the (Cincinnaii Knec Rating pain
scores were found between the pre-
brace evaluation and both follow-up
evaluations [(Fig 2). The pre-brace
mean value of 2.3x18 points
improved o 40222 points al the first
follow-up (P=0(01} and w 42+272
points  at  the . second follow-up
(P={K¥}). Belore weoaning the brace,
14 patients {78%) had moderate to
severs pain with daily activilies. AL the
first follow-up, only 7 patients (39%:)
conlinued 1o have such pain, and al the
second follow-up, 4 of 13 patients
(31%) continued to be s affected.
Conpared with the pre-brace evalua-
tiom, the pain score improved in 10
patients at the first follow-up evaloa-
tion and in & patients ar the second fal-
low-up evaluation. There wus no sig-
nificant difference in the pain scores
berween the wo follow-up evaluations.

Statistically sigmficant dilferences
were found between the pre-brace eval-
uation and both foltow-up evaluations
for the pain analogue scale (1 being oo
pain and |0 being worst painy. The pre-
brace mean value of 7.3x2.3 points
decreased  sipmificantly o 4.4+2.1
paints {P=1{KH11 ) at the frst tollow-up,
snd to 4.8 2.1 points {P=(KN}1} at the
second follow-up. Again, compared
wilh the pre-brace evaluation, this pain
score decrcased im 17 patients al the
first follow-up evaluation and in 13
patients at the second follow-up evalu-
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ation. There was no signilicant differ
ence in the mean values hetween the
two follow-up evaluations,

Statistically significamt improve-
ments were found for the analysis of
minutes patients could walk without
caperiencing pain for both lollow-up
evaluations compared with the pre-
biace evaluation (=01 for all com-
parisons) (Fig 3). The vze ol medica-
tion had a significant effect on this vari-
ablc only at the second follow-up eval-
wation (F=05). There was no signifi-
cant diffurence in this variable between
the two follow-up cvaluations.

Palients reprirted o decrease in the
intensity of pain during mall shopping
for both 30- and AU-minnte evaluations
{0 being no pain and 5 being excruci-
ating pain). For 30 minutes, the pre-
brace pain intensity mean of 3.7X1.5
points decreased signilicamtly o 1.9
1.5 points {(F=001) at the first and to
2.2+ 1.7 points {P=.{I1} at the second
follow-up evaluations. For ) minutes
of mall shopping, the pre-brace pain
infensity mean of 4.1 | .4 points sig-
nificantty decreased 1o 2.5 % 1.9 poants
at the first and to 2.721.9 points al the
second foliow-up evaluations. There
was no significant differcnce in these
seores between the two follow-np eval-
pations for either the 30- or 0-minate
evaluation.

When asked if the brace provided
any pain tclicl, 7 patients had signif-
cant, 1 patienis had somu, and 1 patient
had noy pain relief at the firse follow-up
evaluation. Ar the second follow-up
evaluation. 3 patients hud signilicant, B
paticniy had some, and 2 patients had no
pain relief with brace wear.

Functiono! Limitations. Statistically
siguificant imprirvvements were found
for lmitations with walking on the
Cincinnali Knee Rating scale at hoth
follow-up cvaluations (P=.01 for buth
comparisous) (Fig 43, Before wearing
the hrace, £ [(44%) patients could not
walk more than thres blocks and 4
(22%) patients vould not walk more
than one block, At e first follow-op
evaluation, only 5 (28%) patients con-
tinued to be so affected. and af the sec-

160 154 Il Fra-brace
140 B-weook: Tollowep
170 [l i-yaar followup
100
Miswrtas Waking
‘Withewt Pain BO

Ll

20

Fig 3: The mean minutes palitnts could walk before experiencing knee pain is shown belore
brace weat and after ¥ weeks and 1 year of brace wear. The eflect of medication intake on
minutes of pain-free walking alse is shown. The improvemnents found for beth follow-up
evaluakicns were significant {P<2.0T} compared walh the pre-brace evaluation. The use of
medication had a significant effect on this varable only at the second follow-up evaluation
[P=. 0584

8¢ B Fre-brace

B fweak followup
B2 1-year followup

0

60

H1L

Femant of
Fatiemts 40

a0

20

10

Fome or o
limitaticns

Only 3 blocks  Less than 1 block,
possitkle cane, crutch

Limitations With Walking

Fig 4: Functional limitations experienced by patients with normal watking, as rated on the
Cincinnati Knee Rating scale, before brace wear and atter 9 weeks and 1 year of brace wear.
Significant improvernenis were found ak bath bollow-up evaluations {P=01).

ond Eollow-up, 3 {23%) of 13 patients
Lad these limitations, Walking scores
improved in 12 patients belween the
pre-brace and fiest follow-up evalua-
tions, and these scores improved in 9

patients between the pre-hrace and see-
ond lollow-up evaluations,

There were no sigmlicant improve-
ments in the stair climbing or squatting
scores at either foilow-up evaluation,
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rating their knee condigon as poor of
TABLE 1 fair and 4 (22%) patients rating 1r as
Participation in sports activities goad. At the first follow-up evaluation,
— . oo Fret setond —  the mean score had improved sipnifi-
rigr L0 re-Brace Irs + - _ .
Activity injury Wwear  Follow-up® Fellow-Upt cantly to 5.422.1 points (=001} with
) 11 5 p : fi (33%:) patients rating their knee condt-
Jurnping, piveling, cutiing . : -
Runrung, teisting, [rning 1 0 L) 0 Lol A8 porar O fair, 6 (33%1 EH gﬂ-ﬁd, 5
Swimming, bicycling 4 2 4 5 (2855) us very good, and 1 (6%:) as nor-
No sports activity o 14 12 7 mal. Ax the second follow-up evaluation,
Participating with symploms ] 3 e i the mean score of 47520 remai
Faricipating withoul spmptoms 18 1 4 3 . - Rt &:Lllf::d.
significantly imprivved compared with
:(}’“‘"’h’;‘-ﬂf;bmﬂ waal the pre-brace evalpation {(P=1). Six
B vear aller Brane wens {46%) patients rated their knee condi-
tion as poor of fain, 3 (38%) as good, 1
— —| (B0 as very good, and 1 (8% ax nor-
TABLE & I mal
Occupational activities Sixteen of the 18 patients provided a
L - ocord higher score on the perception scale at
Pre-Brace irst Ly _ o .
Occupation Wear Fallosy-Up* Follove-Upt lm.e: first follow-up Evalu.mn.m mm.pan:d
— with the pre-brace evaluation. Nine of
:ff'ﬁé‘lelg';';ﬁlghl g g g the 13 patients evaluated at the second
kel - . -
Heavy veny heavy 1 1 1 fullow-up prowvided a higher score on
Dhisabled due 1o knee conditien i 8 ~:ﬁ the scale compared with that piven dur-
Sludenthousewarkes 1 1 : [ T :
Working with symptoms 5 2 5 ing the pre-hrace evaluation.
Warking withoul symptoms 4 7 4 Gait Anefviis Evalwarion. Aller
- S brace applicatiun, the mesn value for
U werks wfter brace wed:

L pear giier brane wean
 I—

Additionally, no significant improve-
ments were [pund in the 3 sperts Fune-
tons assessed (ruoning, jumping, and
vwisting} al either follow-up evaluadon.
Omly 2 patients wets ahle o perform
the 3 spurts functivns with no or only
mild limitatiens. The remuining 10
paticnts did not even attempt these
activines.

Sparts and Occupetioral Raling,
Before the uriginal knes injury, ai! I
putients were participating in spHrs
activities (Table 1) with no symplotng
or knee limitations. Prior o receiving
the hruce, only 4 patients continued 1o
participate. and three of these patients
had symptums and had been advised to
give up their athletic aclivitizs. At both
follow-up evaluations. & patients were
participating in swimming or bicycling
activities.

Before recciving the bracg, nine
patients were working {five with symp-
toms) and eight were on ull disabiiity
due to their knee condition (Table 2),

Seven of the eight patients nn disabili-
ty received workers’ compensation, A
the first follow-up evaluation, Do
change was found in the occupational
rating; however, theee patients who had
syrptoms while working before weat-
ing the hrace reported their syniptoms
had decreased and no longer atfected
their work activities. At the second fol-
tow-up evaluation, one patient who had
heen om disability (oot on workers'
compensativn) had been able to retum
to work without significant symptoms,
Seven other patients who were evaluat-
cd were working; three had symploms
with their occupations. Nooe of the
workers” colspensation patients  who
were disabled before wearing the brace
returned o work during the follow-up
evaluation period.

Patieni Perception of Cherafl Knee
Comddition. During the pre-brace evalus-
tion, the mean patient percephion scoTe
il Being poor and 10 being normal) was
3.4*14 poinis, with 14 (78%) pavenls

the addoction moment did not change,
Mean adduction moment without the
brace measured 3.5%0.8% BW X 1t
wersus L.3+0.5% BW > Hi when
weating the brace, There wux o
observed decrease in he adduction
menent of the involved knee when
wearing the brace, and there were no
rcadily apparent gait adaptations fol-
lowing brace application.

Poak lotce during stance and gait
velocily were not altered with brace
wear (P 05). There were no differ-
ences between the adduction moment
al the hip, the flesion or extension
moment al the knee, or the inversion-
aversivt moments al the ankle with
brace wear (P<103), nor werc Lhere
significant differences in foot propres-
sion angle in the unbraced versus the
braced condition. o addition, when
multiple regression analysis was used
i exurming the relationship between
the aleration in adduction moment
with brace wear and the aleration in
gach of the alerementioned parammeters
separately and in combination, no sig-
nificant correfations were [ound,
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DISCUSSION

Of the 18 patients who completed
the shori-lenn evaluation and brace
wear in this sudy, 15 benefired with
either 4 teduction i pain symploms, an
increase in walking tolerance, or hoth.
O the 13 patients who continued to
wear the brace for an average of 1 your,
10 had an improvement in pain or fune-
tion comparad with their pre-hrace
evaluation, While the use of this brace
did nut provide the dramatic Improve-
ments in symptoms, fonction, and
patient satisfaclion that are obtained
afler nstectamy,” it did help the majur-
ity of patients in (his study.

The mean age of the patients selocled
lor  brace was 41 wears,
Oistenarthtis in patients vounger 1han
50 veurs presents a diflicult problem:
total knec anbwroplasty is nol recoi-
mended dne 1o Incressed sorivity tevels.
a longer cxpected life span, and the pro-
jected necd for multipie funire revisions,
Antroscopie debridememt may provide
temporary telief, but in cases of siguft-
canl articular curtilage Jogs, this 15 gen-
cratly a termporary measure at best,

If the goal of a valgus-producing
brace is 1o buy a pernd of ume for
paticnls who camnat undergo or wish 1o
avend osteolomy or knee arthroplasiy,
then the brace tested in this lnvesnga-
tion appears w be a reasonable alterna-
tive Jor pain reliel and improved fune.
tion. We acknowlodge the varlability in
the success rates of osteotomy, ils high
rigks of complications, and the poten-
tial difficulty of eventuul tevision to
1ol knee arthroplasty ~5'®12 1awever,
in our experence, ostentomy has pro-
vided more symplon redief for langer
periods of rime, mote patient satislac-
fion, and more improvement in func-
tion in younger active individoals with
sympeomatic  medial  compartment
arthrosis and vams malalignment than
any cotunercially availuble brace that
We are awark ol

Several criteria were used 10 48553
pain during this mvestigation. Some of
the most dramanc INproveaments were
found in the minowes of walking
patients conld olerate before the onset

™ EdT

of pain symptoms. Weuring the hrace
allowed patients to more than double
their walking tme without pain, from
51 w138 minutes without medication
fullowing 9 weeks of wear and w 107
mrinubes after 1 year of wear

Beforc the investigalion. 14 paticnls
had pain with daily activitics. After B
weeks of brace wear, only 7 paticnls
continued ta have pain with daily activ-
ities and after 1 vear, 4 of 13 panenis
continued to he so atfected. Seventeen
af the 14 patients felt some alleviativn
af pain symploms afier 9 weeks of
wear, and 11 ol 13 connnued 1o feel
this improvernent after | year of wear.

The brace had liile impact on
retumning patients le $pomrs activities;
only & few patienls attempted any Lype
of athletivs. and these were Lypacally
light swimming or beveling activities
only. These individuals were advised 1o
avoid high-impact Srenuons activieics
imvalving (urning. twisting, culling, of
junping motions dug to the amoeont of
juint wribrosis and the varus malalign-
ment prescnl. Additanally, the brace
had littke effect on retuming patients
who were disabled back 1o work,
Henvever, seven of the eight individuals
vn full disability were suppored hy
worker's compensation, which may
have had an additionsl ellect on mod-
vation e relorn 1w wark.

The patients tended (o nse the hrace
amean of 7 hours cach day. 5 days each
week. This was a high use level. and we
advised some of these patienls to be
careful ot overusing the knee due o the
underlying anthiosis. The physician ard
physical therapist are imporiant compo-
nenls of successfiel brace use and the
actuevement of 4 high paticn satistac-
tion level, The climical ream muest edu-
cule Lhe pulient concenling fhe proper
use of the brace and be ready w help
with any brace prohlems when neces-
sary. It is Important to educate the
pativol concerning the issues of slhp-
page, pinching. skin irritation, aod
wearing Lhe brace under high tempera-
lure conditians.

MosL patients wore the brace during
nigh-aceivity perieds of the day, Eight

patients were able to use the brace
alone o alleviate their pain symptoms,
while the remaining 10 patienls conlin-
ucd o use some level of ponsteroidal
anti-inflammatory medicaoon in addi-
tium 1o the brace, The combmation of
these wwo treatment modalities provid-
ed significant pain rehief and functional
EproveTnenl.

We have used valgus-louding braces
for indications other than pain relief of
medial compattment gonarthoosis and
found these braces to be nseful in pro-
lecting the knee from wvarus theasting
motions alter lateral and posterolateral
ligament reconsiructions. These braces
may functon as an wdditional restraint
thar adds  swbility to the knee
jaint 13 One patient, a 23-year-old
waman, was totally disabled when she
presented 1o our conter 4 yeurs [ollow-
ing an industrigl accidene and a failed
lateral reconstruction, She could walk
only 5 minotes prior 1o fhe anset of
pain symptoms that she Jdescribed as
crerucialing. After 9 weeks of hrace
wear, she could walk for 1% hours
betors the onset of pain. The brace wus
used wuceessiully in conjunction with
un inlensive gail retraining program’
w prepare fhis patienl for the lateral
and posterolaters] reconstrucion. This
clinical sitnation offers another iodica-
tion [or brace wear in select patients
with lateral and postercluteral ligument
insulficiency, and varss rocaryvatam
and thrust during walking activities,
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