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Unicompartmental Knee Osteoarthritis

• 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

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

Basic Biomechanics of MS System 2001

Lateral                      Medial
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During the mid stance phase of gait in  subjects wi th normal knees the medial 
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

“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 
of 10 compared to knees with normal
alignment.



“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 

• 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 

Potential Benefits of Knee OA 
Braces in Unicompartmental OA

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



Biomechanical Therapies

• Re-alignment surgery
• Shoe orthotics
• Knee Sleeves
• Knee Braces

Pre-clinical / Gait lab studies
Clinical trials

High Tibial OsteotomyHigh Tibial Osteotomy

High Tibial Osteotomy

1.  “Proven efficacy”
2. Highly dependent on         

surgical technique
3.  Some surgical

morbidity
4.  May make eventual

TKA more difficult

Potential Complications of Osteotomies

Knee Sleeves / Softgoods Knee OA Braces

Designed to create either a valgus or varus force, 
create stability in an unstable knee and reduce 
the symptoms of unicompartmental knee OA.



Double Upright             Single Upright with Stra p           Single Upright       Cloth Sleeve with Hinge
Breg                                    Donjoy                  Bledsoe                      Bauerfein d

Donjoy                        Generation II (Ossur)  Omni Life Science                Donjoy
Innovation Sports (Ossur)                                       Seattle Systems

Omni Life Science                                           Townsend
Townsend

Knee OA Brace Designs:
(Right Knee Medial Compartment Patient)
Companies that manufacture braces with specific designs

Video Fluoroscopy
During Heel Strike
Komistek et al,  J of Arthroplasty 1999

15 patients with medial OA
were studied with and without
the OA brace using digitized
fluoroscopy at heel strike 
and mid-stance.

Video Fluoroscopy
During Heel Strike

n �����������	
��	
�
�����	�������������
��
�������������������
���������
�����	
������
�����������������

n ������������	�

�
	����
 ���!�
�������"�
��	���
����#������������
�����

$��

	�%��	���"��&������	������
	���'''

2°°°°

2°°°°

4°Valgus 
Adjustment

Unloader ® braces 
work by creating
a force which
reduces the load on 
the diseased 
symptomatic 
compartment
of the knee by a 
three point pressure 
system and a single 
upright hinge.

Reducing Medial Compartment Loads with 
Valgus Bracing in the OA Knee

Pollo et al American Journal of Sports Med 2004

Brace
Mode

Difference
from

Unbraced

% Change
from

Unbraced

P - value

4 °°°° - 114 N - 11 % 0.006

4 °°°° (Tight) - 152 N - 14 % 0.0009

8 °°°° - 179 N - 17% 0.0007

Estimated Medial Compartment Loads

VAS for pain and function showed significant
improvement at two weeks of brace wear.

Improvement in Function After 
Valgus Bracing of the Knee

Draper et al
JBJS Sept 2000 82-B  p1001-1005
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The Effect of Bracing on 
Varus Gonarthrosis

Kirkley et al JBJS April 1999

This study was a prospective , parallel-group, rand omized
clinical trial comparing three treatment groups wit h 
isolated medial  compartment osteoarthritis of the knee:

Medical treatment only (n=40)
Medical treatment plus a neoprene sleeve (n=38)
Medical treatment plus an unloader brace (n=41)

Outcome measures included WOMAC, walking and
stair-climbing, and a disability questionnaire (MAC TAR). 
The study duration was six months.

The Effect of Bracing on 
Varus Gonarthrosis

Kirkley et al JBJS April 1999
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The Effect of Bracing on 
Varus Gonarthrosis

Kirkley et al JBJS April 1999
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Generation II UnloaderGeneration II Unloader ®® Brace Study Design Brace Study Design 
Portland VAMC  Portland VAMC  

Allen, Yates and Krohn  Abstract at ACR meetings 2000Allen, Yates and Krohn  Abstract at ACR meetings 2000

42 patients  (41 men and 1 woman)
with symptomatic isolated medial
compartment knee OA were prospectively
followed for nine months. Prior to entering the 
brace phase of the study all patients were given 
maximal medical therapy (analgesics/NSAIDs/PT)

Mean age 54             Mean weight  216#’s
2/3 had previous knee surgery

Outcome measures included WOMAC,
walking times, SF-36 and a satisfaction survey

Generation II UnloaderGeneration II Unloader ®® Brace Brace 
Study DesignStudy Design
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P < 0.05
Approximately 35%
reduction in WOMAC pain 

Presented as abstract ACR meeting 2000 Allen et al



0

5

10

15

20

25

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

Number of High Tibial Osteotomies at the 
Portland VAMC (1990-2002)

# of
Pts
per
Year

Surgical Data from A. Yates, MD Chief of Orthopedics PVAMC

Brace Treatment for OA of the Knee:  A 
Prospective Randomized Multi-centre Study

Brouwer et al Osteoarthritis and Cartilage 2006

This study was a prospective randomized multi-centr e
clinical trial comparing which looked at the additi ve effect 
of a knee OA brace to conservative therapy for 
symptomatic unicompartmental (med and lat) knee OA.

Conservative treatment only (n=57)
Conservative treatment plus brace (n=60)

Primary outcome measures included VAS and HSS knee 
function.  Secondary outcomes included walking dist ance 
and QOL (EuroQol-5D).
Study was one year with assessments at baseline, 3,  6, 
and 12 months.

Brace Treatment for OA of the Knee:  A 
Prospective Randomized Multi-centre Study

Brouwer et al Osteoarthritis and Cartilage 2006

Outcome Mean Diff (95% CI) Effect Size

Pain Severity (VAS 0-10) -0.63 (-1.38;0.12)* 0.3

Knee Function (HSS 0-100) 3.0 (-0.41;6.41)* 0.3

Walking Distance (km) 1.25 (0.15;2.35)** 0.4

Quality of Life (EQ, 0-1) 0.02 (-0.05;0.09) 0.1

Difference between the intervention and control group for
Primary and secondary outcomes (overall, ITT analysis)

*P<0.1     **P<0.05

Brace Treatment for OA of the Knee:  A 
Prospective Randomized Multi-centre Study

Brouwer et al Osteoarthritis and Cartilage 2006

Additional Findings:
• Valgus bracing (med compartment) did better than 
varus bracing (lateral compartment)
• Patients with secondary OA did better than primary 
OA
• Younger patients did slightly better than older patients
• 25 patients in the brace group and 14 in the control 
group changed their initial treatment usually at around 3 
months and usually for “no effect” (74% of those who 
changed Rx)
• In the brace group some people stopped due to skin 

irritation, fit, etc.

Clinical Pearls for Rheumatologists
PATIENT

n Isolated compartment disease,     
clinically and radiographically

n Bedside reduction of varus/valgus 
deformity

n Motivated

n Hoping to avoid surgery

n Already working on muscle 
strengthening program/weight loss

n Willing to wear a brace

(see NEJM article by Felson 2006)

ORTHOTIST 

n Experienced with many braces

n Willing to f/u with patients
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