Varus Thrust / Adductor Moment at mid stance
results in a shift of 75% of the compressive load
to the medial compartment of the knee

Unicompartmental Knee Osteoa

* Medial >> Lateral

® Often Post - Traumatic with
previous menisectomy the most
common prior surgery

® Usually is associated with some
pathology in other compartments

* May develop significant varus or
valgus deformity

Maximal Vertical Force at the knee occurs at initi  al contact and mid stance

Basic Biomechanics of MS System 2001

“The Influence of Knee Alignment on the Risk
of Knee OA Progression” Sharma et al
Arthritis Rheum 2002 October:46 (10): 2632-6

Knees with mild OA (K/L 2) the odds

of radiographic progression were increased
4-fold by varus alignment at baseline and
2-fold if there was a valgus alignment at
Baseline over a 18 month study.

Knees with moderate OA (K/L 3) the
risk of progression was increased by
varus and valgus alignment by a factor
- s of 10 compared to knees with normal

During the mid stance phase of gaitin subjects wi th normal knees the medial alignment.

compressive loads increase to a range of 70-75% of  the load at the knee

secondary to the adduction moment occurring at mids tance.

Johnson J Bone Joint Surg Br 1980

Adapted from Frank Netter drawing from the Netter Atlas of Human Anatomy




“Thrust During Ambulation and the
Progression of Knee OA” Sharma et al
Arthritis Rheum 2004 Dec pp 3897-3903

Visualized dynamic bowing out of
the knee (or appearance /
worsening of varus knee) during
weight bearing is known as
“Varus Thrust”

Varus thrust was seen in 67/401
at baseline

Varus thrust was associated with
4 fold increase in risk of
significant radiographic
progression of medial knee OA
Knees with visible thrust had a
greater adductor moment when
studied in a quantitative gait lab

Joint Instability in Knee OA

Fitzgerald, Piva and Irrgang
Arthritis Care & Research December 2004

105 knee OA patients were asked “To what degree does giving
way, buckling, or shifting of he knee affect your level of daily
activity?

Rated on a 6 point scale (0 symptoms prevent ADL and 5 no
symptoms of instability)

63% reported some level of instability

44% reported the level of instability affected their ability to
function

Neuromuscular training to prepare the individual for activities
that are associated with the feeling of instability

Orthotic devices to improve knee stability may be valuable

Potential Benefits of Knee OA
Braces in Unicompartmental O

Reduction of the load on the involved
compartment

Reduction of the varus thrust and/or adductor
moment associated with normal gait

Proprioception improvement

Improvement in joint stability and patient
confidence in joint stability

Placebo
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Brace Difference | % Change P - value
from from
Mode Unbraced | Unbraced
4° -114 N -11% 0.006
4 ° (Tight) -152 N -14% 0.0009
-179 N -17% 0.0007
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seneration |l Unloader ® Brace Study Design

Portland VAMC

Allen, Yates and Krohn Abstract at ACR meetings 2000

Generaiion || Unloacer ® Brace
Study Desigr)

0° Valgus

6 wks 12 wks 12 wks 1 -8 wks

P <0.05
Approximately 35%
reduction in WOMAC pain







