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Osteoarthritis management 
according to the guidelines

Recommended treatments
Appropriate for the following types of osteoarthritis:

Core treatments
Suitable for all patients

• Land-based exercise
• Weight management
• Strength training

• Water-based exercise
• Self-management and education

Osteoarthritis 
of the knee alone – 
no comorbidities

• Biomechanical 
procedures

• Intra-articular 
corticosteroids

• Topical NSAIDs
• Walking cane
• Oral COX-2 inhibitors 

(selective NSAIDs)
• Capsaicin 
• Oral non-selective 

NSAIDs
• Duloxetine
• Acetaminophen 

(Paracetamol)

Knee-only 
osteoarthritis – 

with comorbidities

• Biomechanical 
procedures

• Walking cane
• Intra-articular 

corticosteroids
• Topical NSAIDs

Multi-joint 
osteoarthritis – 

no comorbidities

• Oral COX-2 inhibitors 
(selective NSAIDs)

• Intra-articular 
corticosteroids

• Oral non-selective 
NSAIDs

• Duloxetine
• Biomechanical 

procedures
• Acetaminophen 

(Paracetamol)

Multi-joint 
osteoarthritis – 

with comorbidities

• Balneotherapy
• Biomechanical 

procedures
• Intra-articular 

corticosteroids
• Oral COX-2 inhibitors 

(selective NSAIDs)
• Duloxetine

Biomechanical interventions are recommended by the 
Osteoarthritis Research Society International (OARSI) for all 
morbidity criteria. Conservative biomechanical interven-
tions should be used, in particular for unicompartmental 
osteoarthritis of the knee. OARSI recommends surgical 
treatment only after several conservative treatment forms 
are ineffective. [9]

Recommendations of the Osteoarthritis Research Society International for the conservative treatment of osteoarthritis of the knee. [9]
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As a consequence of demographic develop-
ments, osteoarthritis of the knee is becoming the 
most common non-traumatic cause of knee 
disorders. The main symptom of osteoarthritis of 
the knee is pain.

Unicompartmental osteoarthritis of the knee is 
usually manifested in the medial knee compart-
ment; the lateral knee compartment is less often 
involved. The patellofemoral joint may also be 
affected. [1–3]

The mechanical axis of the lower limb 
does not pass through the centre of the 
knee joint, but is shifted about 1° in 
medial direction. For this reason, the 
medial knee compartment bears 
60% –70% of the weight put on the 
knee. This physiological imbalance can 
be a predisposing factor for osteoarthri-
tis of the medial knee. The direction of 
the external forces and the orientation 
of the limbs when walking generate an 
adduction moment at the knee. This 
moment is determined by the ground 
reaction force vector and the distance 
to the centre of the knee. This distance 

corresponds to the lever arm. A longer 
lever arm results in a larger adduction 
moment. This parameter is measured 
as a surrogate for pressure in the 
medial knee joint. The pressure load on 
the medial knee compartment is 
increased by 70% to 90% with a varus 
position of 4°–6° in the leg axis. A 
increase in the knee adduction moment 
of just 20% considerably increases the 
risk of progression of osteoarthritis. 
One goal of biomechanical measures in 
conservative treatment is to reduce the 
knee adduction moment and thus halt 
or slow progression. [3–5]

Significance of biomechanics

Significance of the leg axis

Ground reaction
force vector
(BRK)

Knee
lever arm

Centre
of the knee

Knee adduction
moment
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The force in the patellofemoral joint is approx. 
0.5 times body weight when walking normally, 
when climbing stairs, it increases to 3.3 times 
body weight and during knee flexion (approx. 
130° flexion) it is 7.8 times body weight. These 
high forces are generated by the lever arm and 
transmission of force to the quadriceps muscle.

Studies have shown that faulty 
loading due to malalignment of the 
patella can contribute directly to 
the development of osteoarthritis of 
the patellofemoral joint. [6–8]

Significance of patellar alignment

Lateral Medial

W°

W°

Lateralisation Patellar tilt Sulcus angle

Schematic representation of the forces applied to the patella by the knee extensors. 
The vectorial distribution of the forces acting on the patella. (Fq: Force vector of the 
quadriceps tendon, Fp: Force vector of the patellar tendon) results in a lateralising 
force on the patella (Rl). The angle formed by the quadriceps vector and the patellar 
tendon vector is called the Q angle.

Schematic representation of different parameters that describe patellar maltracking: 
a) Lateral or medial shift (bisect offset), b) Patellar tilt, c) Sulcus angle
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Lateral support 
from the brace

GRF vector 
with Agilium 
Freestep

Centre 
of pressure

Schematic representation of the Agilium Freestep. With this brace, 
the centre of pressure (CoP) and thus the vector of the GRF is 
shifted laterally.

GRF vector 
without 
Agilium 
Freestep

Lateralisation

The application site and site of action are not identical 
in the Agilium Freestep foot-ankle brace. The advan- 
tage of this mechanism of action is that the external 
application of force and thus the effect is highly 
reliable due to the stationary position. The Agilium 
Freestep spans the ankle joints in the frontal plane. 
This, combined with the lateral counter-support 
from the brace results in a shift of the ground reaction 
force (GRF) vector from medial to lateral and to a 
reduction of the varus angle at the knee joint. Further- 
more, the limitation of eversion has an effect on tibia 
rotation. As a result, the knee adduction moment, 
which is measured as a surrogate for pressure, is 
reduced. Clinical and biomechanical studies show 
significant and clinically relevant effects. [11–14]

Agilium Freestep
For unicompartmental osteoarthritis 
of the knee
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The Agilium Freestep spans the ankle joints in the frontal plane. This 
allows the defined application of force in the proximal-lateral region 
of the lower leg. The lateral shift of the ground reaction force vector 
shortens the lever arm in the knee. This in turn reduces the varus effect 
of the external knee moment. The integrated adjustment mechanism 
allows the direction and size of the acting force to be influenced.

 The knee angle in the frontal plane can be significantly reduced by the Agilium 
Freestep, indicated by a switch from the varus to the valgus position. [11]

The knee lever arm, i.e. the distance from the centre of the knee to the ground 
reaction force vector, is shortened significantly with the Agilium Freestep. [11, 14]

The vertical component of the ground reaction force is shifted up to 13 mm laterally 
in the frontal plane with the Agilium Freestep. [13]
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Shift of the vertical component of the ground 
reaction force (GRF) in the frontal plane.

Agilium Freestep

Defined force distribution

• Biomechanical data

Subject Patient

-20

-10

0
  Subject without AFO
  Subject with AFO
  Patient without AFO
  Patient with AFO

** = significant (p ≤ 0.01) change between 
the conditions with/without Agilium Freestep 
for the healthy subjects and osteoarthritis of 
the knee patients [13]-30

20

10

30 **

**
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The progression of medial osteoarthritis of the knee is observed more 
frequently in patients with increased knee adduction moments. [22] 

A high adduction moment indicates high pressure in the medial compart- 
ment.

The knee adduction moment (KAM) is significantly reduced with the 
Agilium Freestep. 

• In patients, this reduction is 22% [13]
• In healthy subjects, the reduction is 11%-20% [11, 13, 18]
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Mean maximum knee adduction moment (KAM) 
when walking

t [%] gait cycle

Reduction of the adduction moment during the gait cycle

10% 20% 30% 40% 50 % 60 % 70 % 80%

[Nm/kg]

Reduction

Reduced knee adduction moment

The Agilium Freestep 
reduces the frontal 
adduction moment 
in the first peak of 
the gait cycle by 
11%-22%. [19]

Subject Patient

0.2
0.1

**

**

0

0.3
0.4
0.5
0.6
0.7
0.8

  Subject without AFO
  Subject with AFO
  Patient without AFO
  Patient with AFO

** = significant (p ≤ 0.01) change between 
the conditions with/without Agilium Freestep 
for the healthy subjects and osteoarthritis of 
the knee patients [13]

0.2

0.3

0.4

0.5

0.6

0.1

0

-0.1

-0.2

  Without brace
  With Agilium Freestep
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Subject
Agilium 
Freestep Insole

Insole + 
Agilium 
Freestep

Lateral 
wedge

Insole + 
lateral wedge

1 -31.0% -11.0% -32.2% -18.2% -14.0%
2 -11.1% +1.8% -30.3% -17.2% -10.1%
3 -31.7% +11.7% -22.1% -6.7% +0.2%
4 -8.1% +0.8% -18.2% -3.3% -0.2%
5 -21.0% +2.2% -20.4% -18.7% -2.1%
6 -23.1% +10.8% -23.5% +7.1% +10.1%
7 -17.9% -5.3% -20.3% -17.3% -15.6%
8 -22.4% +2.4% -21.9% -14.6% -8.9%
9 -6.5% +4.7% -12.0% +3.7% +6.4%

10 -21.9% -4.4% -27.6% -9.9% -1.1%
MV

(±SD)
-19.7%
(±8.4%)

+1.4%
(±7.0%)

-22.9%
(±6.0%)

-9.5%
(±9.5%)

-3.5%
(±8.5%)

Agilium Freestep
• Biomechanical data

Influence of pes planovalgus insoles 
on the effect of Agilium Freestep
In medical practice, the diagnosis of osteoarthritis of the knee is often 
associated with a foot deformity. Accordingly, insoles and braces are 
often prescribed simultaneously. Whether and to what extent insoles 
influence the effect of the Agilium Freestep brace for osteoarthritis of the 
knee was investigated in the following biomechanical study. Healthy 
subjects were fitted with a combination of the Agilium Freestep and a 
pes planovalgus insole. Result: The knee load is clearly reduced with 
the Agilium Freestep alone (-20%) and in combination with a pes 
planovalgus insole (-23%) to a comparable extent. [15]

The combination of the Agilium Freestep with a pes planovalgus insole is possible 
and can be recommended, as the knee-relieving effect is increased. [15]

Change in the knee adduction moment
• With Agilium Freestep -20%
• With Agilium Freestep + insole -23%
• With insole +1%

  Reduction >10%
  Reduction 5 –10%
  Reduction <5%
  Increase

Percent of reduction of the frontal knee 
adduction moment in comparison with 
barefoot conditions [15]



Agilium line – Clinically proven advantages | Ottobock 11

Pain caused by osteoarthritic processes result in patients avoiding 
painful movements or activities.

The subjective pain assessment on the numerical analogue scale (NAS 0-10) 
was significantly reduced with the Agilium Freestep. 

• By up to 51% after a two-week intervention 
(from 7.7 ±1.8 to 3.8 ±1.8 points, p < 0.01) [13]

• By 25% after 6 months and by 31% after 12 months of average daily use [12]

Pain assessment on NAS (0-10)

0
Baseline after 

3 months
after 

6 months
after 

9 months
after 

12 months

1

2

3

4

5

Changes in the pain assessment 
using the NAS from the inclusion 
examination to the various follow-up 
examinations with the Agilium 
Freestep. * p < 0.03; ** p < 0.04 
[12]
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Agilium Freestep
• Clinical data

Improved knee function
Patients with osteoarthritis of the knee suffer regularly from stiffness, 
reduced range of motion and a perception of instability. These prob-
lems have a direct effect on coping with everyday routine and leisure 
time. Movements such as sitting down and getting up from a chair and 
standing, walking and using stairs comfortably are challenges for 
patients.
The Western Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC) is a self-assessment questionnaire that makes it possible 
to evaluate the most important and relevant consequences of osteoar-
thritis of the hip and knee joints.

The overall WOMAC score and all sub-categories improved significantly after 
12 months of using the Agilium Freestep. [12] 

• WOMAC overall score -59.4%
• WOMAC pain  -59.3%
• WOMAC stiffness  -55.8%
• WOMAC body function -59.9%

Significant improvement of the WOMAC score 
with Agilium Freestep
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*

*

*
*

*
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* *
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*   Overall score
  Body function
  Pain
  Stiffness

WOMAC scores for patients with 
osteoarthritis of the knee at different 
examinations. 
* indicates significant differences to the 
baseline [12]
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The perceived impairment due to knee problems was assessed by 
patients with osteoarthritis of the knee. During the intervention period, 
the perceived impairment – both in everyday routine and in sports and 
leisure activities – was reduced. [12]

Impairment in daily routine

Impairment of sports and leisure activities
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3 months
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after 
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Less impairment in daily routine

  None
  Low
  Moderate
  High

Patients' assessment of 
their perceived impairment 
in daily routine due to 
osteoarthritis of the knee 
[12]

  None
  Low
  Moderate
  High

Patients' assessment of 
their perceived impairment 
in sports and leisure 
activities due to osteoar- 
thritis of the knee 
[12]
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Agilium Reactive
For unicompartmental osteoarthritis 
of the knee

c

b

a

The Agilium Reactive knee brace uses the three-point 
principle in the frontal plane and can apply an exter- 
nal varus or valgus force to the knee joint. This makes 
it possible for it to shift the functional mechanical 
axis from the medial to the lateral compartment or 
vice versa.
The knee adduction moment in patients with genu 
varum and medial osteoarthritis of the knee can 
be reduced significantly (up to 32%) with a valgus 
correction brace. Since an increase in the knee 
adduction moment of only approx. 20% increases 
the risk of progression of osteoarthritis of the knee, 
the effect of this brace is clinically relevant. [1, 2, 7, 10]

Mechanism of action of the relief brace for the knee joint. 
The force required for valgus correction can be applied from 
pressure (a) and tension (b and c) elements.



16 Ottobock | Agilium line – Clinically proven advantages

The WOMAC (Western Ontario and McMaster Universities Arthritis 
Index) is a self-assessment questionnaire for patients that makes it 
possible to assess the consequences of osteoarthritis. It includes 
questions on the intensity of pain, knee stiffness, and activity. The 
questions are rated on a scale of 0 -100. The higher the rating, the 
better the patient is doing. The WOMAC score was assessed before 
treatment and after 4 weeks of treatment with the Agilium Reactive.

Clear improvement was found on all three scales after treatment with the 
Agilium Reactive. [20] 

• With respect to pain, an improvement of 19% can be achieved
• Stiffness is improved by 28%
• Body function is improved by 30% over the baseline situation

WOMAC

0
+15 % 
Pain

+14  
Stiffness

+31 % 
Body function

10

20

30

40

50

60

70

80

90

  Before treatment
  After 4-week treatment

WOMAC scales for pain, stiffness, and activity 
before treatment and after 4 weeks of treatment 
with the Agilium Reactive 
* Shows significant improvement: Pain p=0.003; 
Stiffness p=0.043; Body function p=0.001 [20]
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Agilium Reactive

Pain reduction
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The patients rated the Agilium Reactive with the questions about the 
subjective assessment. All 13 patients would recommend the brace to 
others. The 13 patients also rated the handling of the brace and wearer 
comfort positively. The following figures show the distribution of the 
responses to these questions. [20]

Yes 62%
Dislike 38%

Easy 46%

Can be learned 54%

Handling

Wearing for an extended 
period

Recommend to others

Limitations from wearing 
the brace

Uncomfortable to wear

Not at all 46%
Very little 39%
Somewhat 15%

None 31%
Low 54%
Moderate 15%

Yes 100%

Quality of life and overall 
satisfaction
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Agilium Patella
For patellofemoral osteoarthritis

a

b

The Agilium Patella brace applies a medialising force 
to the patella via a dynamic re-alignment mechanism 
for knee flexion angles between 0° and 30°, i.e. pre- 
cisely in the range in which the patella is not stabilised 
by the patellar groove.
At flexion angles over 30°, the patella is still tracked, 
but the corrective tension is progressively reduced.
Here too, biomechanical causes are significant factors 
for the progression of the osteoarthritis in the patello- 
femoral joint. The pressure in the patellofemoral 
joint is more evenly distributed when the patella is 
re-aligned in the patellar groove by a brace. [16–17]

Schematic representation of the effect of the re-alignment brace 
on patellofemoral osteoarthritis. a) Pressure concentration at the 
lateral facet of the patella for a lateralised patella. b) Even distri- 
bution of pressure through application of a re-alignment brace (B).

Lateral Medial

Lateral Medial

Pressure point
B

B
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Dynamic re-alignment
All subluxations and dislocations of the patella are lateral, i.e. when 
switching from extension to flexion, the patella leaves the patellar groove 
and moves to the outside of the leg. [24]

Ex vivo study
With the Agilium Patella, direct biomechanical effects to improve 
patella tracking can be achieved. The patella can be medialised by 
1.9 mm or 40%. [21]

The lateralisation of the patella was 
analysed using video fluoroscopy; 
** significant group difference with 
p < 0.05. [5]

-37%

-40%

**

0 1 2 3 4 5 6

Ottobock 
Agilium Patella

**

-37%

-40%

Bauerfeind 
Genu Train P3

Without brace

Reduced lateralisation with the Agilium Patella

Distance to the longitudinal centre of the femur [mm]

Agilium Patella
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Improvements measured with the 
Agilium Patella in the patellofemoral 
MRI parameters typical for the 
disorder. [16]

Index 0° flexion 15° flexion 30° flexion
Insall-Salvati index p < 0.001 p < 0.001 p < 0.001
Caton-Deschamps index p < 0.001 p < 0.001 p < 0.001
Patellotrochlear index p < 0.001 p < 0.001 p < 0.001
Bisect offset p < 0.001 p < 0.001 p < 0.001
Patellar tilt p < 0.001 p < 0.001 p < 0.001
TT-TG distance n. sign. p < 0.001 p < 0.001

Magnetic resonance imaging (MRI)
Patellofemoral MRI parameters typical for the disorder were examined 
in standing patients with and without a brace with knees completely 
extended and in controlled flexion of 15° and 30°. With a brace, there 
was significant improvement of all parameters examined. Up to 15.6% 
medialisation was achieved. [16]

Effectiveness of the Agilium Patella in magnetic resonance imaging (MRI) 
under weight bearing
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Pain relief
Using the numerical analogue scale (NAS), patients can subjectively 
indicate the intensity of their pain on a scale from 0 (no pain) to 100 
(the worst pain imaginable). The result of this pain assessment helps 
to check and evaluate an intervention.

Pain assessment after 54 weeks

Pain assessment after a one-year intervention; 
** significant differences with p < 0.001. [7]

T0: Physiotherapy only
T0: Physiotherapy + Agilium Patella

54 weeks: Physiotherapy + Agilium Patella
54 weeks: Physiotherapy only
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Pain assessment

After 6 and 12 weeks
In a comparative study with patients who had physiotherapy and those who had 
additional treatment with an Agilium Patella brace, the patients with a brace 
were found to have a significant reduction of pain in the categories "Using stairs" 
and "Sports". [22] 

• 38% reduction for "Using stairs" after a 6-week intervention
• 39% reduction for "Using stairs" after a 12-week intervention
• 33% reduction for "Sports" after 12 weeks
• A trend towards pain reduction was also found in the categories

 – "Resting pain" after 12 weeks (-20%)
 – "Sitting" after 6 and 12 weeks (-14% and -21%)
 – "Walking" after 6 and 12 weeks (-14% and -37%)
 – "Sports" after 6 weeks (-24%)

After 54 weeks
In the comparison of the examinations at the beginning of the study (T0) and after 
54 weeks, significant improvement was found for both groups in 4 of 5 categories. 
No difference was found between the groups. [22] 

• 88% reduction for "Resting pain"
• 60% reduction for "Sitting"
• 68% reduction for "Using stairs"
• 69% reduction for "Sports"
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Agilium Patella

Improved knee function
Instruments such as the KOOS (knee injury and osteoarthritis outcome 
score) or Kujala score are used to measure and assess pain caused 
by the patient's damaged knee. Among other things, they measure the 
factors pain, mobility, and activity, which have a big effect on patients' 
quality of life.

Kujala

After 6 and 12 weeks
In the comparison of patients who had physiotherapy with those who were also 
treated with the Patella Pro, the patients with the brace had significant (p<0.05) 
improvement of 5% at both examinations. [22] 

After 54 weeks
In the comparison of the examinations at the beginning of the study (T0) and 
after 54 weeks, significant improvement of 28% was found for both groups. 
A group difference of 5% was found for the brace group. [22]

Kujala
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Significant improvement in the Kujala 
score after 6 and 12 weeks for the 
brace group and overall improvement 
after 54 weeks;
significant differences with 
* = p < 0.05; ** = p < 0.001. [7]65

T0 6 weeks 12 weeks 54 weeks
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Physiotherapy + Agilium Patella
Physiotherapy only

*

*

**

+5 %

+28 %
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KOOS

After 6 and 12 weeks
 In the comparison of patients who had physiotherapy with those who were 
also treated with the Agilium Patella, the patients with the brace had significant 
improvement in all sub-categories. [22] 

• 16% and 11% improvement in the sub-category "Symptoms"
• 15% and 19% improvement in the sub-category "Pain"
• 11% and 8% improvement in the sub-category "ADLs"
• 10% and 20% improvement in the sub-category "Sports"

After 54 weeks
In the comparison of the examinations at the beginning of the study (T0) and 
after 54 weeks, significant improvement was found for both groups in all sub- 
categories. A group difference was found only for the sub-category "ADLs". [22] 

• 38% improvement in the sub-category "Symptoms"
• 41% improvement in the sub-category "Pain"
• 25% improvement in the sub-category "ADLs" (p>0.05)
• 61% improvement in the sub-category "Sports"
• 86% improvement in the sub-category "Quality of life"

KOOS after 6 and 12 weeks
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6 weeks

Symptoms Pain Activities of daily living Sports Quality of life

6 weeks12 weeks 12 weeks12 weeks6 weeks 6 weeks12 weeks 12 weeks6 weeks

  Physiotherapy + Agilium Patella
  Physiotherapy only

Significant improvement in all KOOS sub-categories at the examinations after 6 and 12 weeks with Agilium Patella; 
 * significant group differences with p < 0.05; ** significant group differences with p < 0.001. [22]



26 Ottobock | Agilium line – Clinically proven advantages

References

1.  Petersen W, Ellermann A, Zantop T, Rembitzki IV, Semsch H, 
Liebau C, Best R 
Biomechanical effect of unloader braces for medial osteoarthritis of 
the knee: a systematic review (CRD 42015026136). 
Arch Orthop Trauma Surg. 2016; 136(5): 649-56

2.  Petersen W, Ellermann A, Rembitzki I, Semsch H, Liebau C, Best R 
Konservative Optionen zur Beeinflussung der Beinachse bei 
medialer Gonarthrose: Was bringen Einlagen und Orthesen? 
[Conservative options for influencing the leg axis in medial 
osteoarthritis of the knee: What effect do insoles and orthoses 
have?] 
OUP: Orthopädische und Unfallchirurgische Praxis. 2015; 
12: 620–626

3.  Ramsey DK, Russell ME 
Unloader Braces for Medial Compartment Knee Osteoarthritis: 
Implications on Mediating Progression. 
Sports Health. 2009; 416-426

4.  Egloff C, Hugle T, Valderrabano V 
Biomechanics and pathomechanisms of osteoarthritis. 
Swiss Med Wkly. 2012; 142: w13583. doi:10.4414/smw.2012.13583

5.  Reeves ND, Bowling FL 
Conservative biomechanical strategies for knee osteoarthritis. 
Nature Reviews. Rheumatology. 2011; 
7(2): 113-122. doi: 10.1038/nrrheum.2010.212

6.  Fulkerson JP 
The etiology of patellofemoral pain in young, active patients: 
a prospective study. 
Clinical Orthopaedics & Related Research 1983; (179): 129–133

7.  Gaasbeek RD, Groen BE, Hampsink B, van Heerwaarden RJ, 
Duysens J 
Valgus bracing in patients with medial compartment osteoarthritis 
of the knee. A gait analysis study of a new brace. 
Gait & Posture. 2007; 26(1): 3-10

8.  Herzog W, Diet S, Suter E, Mayzus P, Leonard TR, Müller C, 
Wu JZ, Epstein M 
Material and functional properties of articular cartilage and 
patellofemoral contact mechanics in an experimental model of 
osteoarthritis. 
Journal of Biomechanics. 1998; 31(12): 1137–1145

9.  McAlindon TE, Bannuru RR, Sullivan MC, Arden NK, Berenbaum F, 
Bierma-Zeinstra SM, Hawker GA, Henrotin Y, Hunter DJ, 
Kawaguchi H, Kwoh K, Lohmander S, Rannou F, Roos EM, 
Underwood M 
OARSI guidelines for the non-surgical management of knee 
osteoarthritis. 
Osteoarthritis Cartilage. 2014; 22(3): 363-88

10.  Kemp G, Crossley KM, Wrigley TV, Metcalf BR, Hinman RS 
Reducing joint loading in medial knee osteoarthritis: 
shoes and canes. 
Arthritis & Rheumatism (Arthritis Care & Research). 
2008; 59(5): 609-614. DOI: 10.1002/art.23578

11.  Fantini Pagani CH, Willwacher S, Benker R, Bruggemann GP 
Effect of an ankle-foot orthosis on knee joint mechanics: 
A novel conservative treatment for knee osteoarthritis. 
Prosthetics & Orthotics International. 2014; 38(6):81-91

12.  Menger B, Kannenberg A, Petersen W, Zantop T, Rembitzki I, 
Stinus H 
Effects of a novel foot-ankle orthosis in the non-operative treatment 
of unicompartmental knee osteoarthritis. 
Archives of Orthopaedic and Trauma Surgery. 
2016; 136(9): 1281-1287

13.  Schmalz T, Blumentritt S, Drewitz H 
Die Nutzung von Unterschenkelorthesen im Rahmen der konser- 
vativen Behandlung der Gonarthrose. The application of orthoses 
for the lower leg in conservative treatment of knee osteoarthritis. 
MOT: Medizinisch Orthopädische Technik. 2011; 5: 68-78

14.  Schmalz T, Blumentritt S, Drewitz H, Freslier M 
The influence of sole wedges on frontal plane knee kinetics, in 
isolation and in combination with representative rigid and semi-rigid 
ankle-foot-orthoses. 
Clinical Biomechanics (Bristol, Avon). 
2006; 21(6): 631-639. DOI: 10.1016/j.clinbiomech.2006.02.004

15.  Drewitz H, Schmalz T, Wille N (2017) 
Konservative Behandlung der Varusgonarthrose mit einer 
Unterschenkelorthese. [Conservative treatment of varus osteoar-
thritis of the knee with an ankle-foot orthosis.] 
OT: Orthopädie Technik 2017; 4: 36-41

16.  Becher C, Schumacher T, Fleischer B, Ettinger M, Smith T, 
Ostermeier S 
The effects of a dynamic patellar realignment brace on disease 
determinants for patellofemoral instability in the upright weight-
bearing condition. Journal of Orthopaedic Surgery and Research. 
2015; 10: 126

17.  Hunter DJ, Zhang YQ, Niu JB, Felson DT, Kwoh K, Newman A, 
Kritchevsky S, Harris T, Carbone L, Nevitt M 
Patella malalignment, pain and patellofemoral progression: 
The Health ABC Study. 
Osteoarthritis Cartilage. 2007; 15(10): 1120-1127

18.  Drewitz H, Schmalz T, Wille N 
Konservative Behandlung der Varusgonarthrose mit einer 
Unterschenkelorthese. Conservative Treatment of Varus 
Osteoarthritis of the Knee with an Ankle-Foot-Orthosis. 
OT: Orthopädie Technik. 2017; 4: 36-41

19.  Stöcker, K 
Biomechanische Untersuchung einer Unterschenkelorthese zur 
Behandlung der Gonarthrose: Wirkung und Funktionsprinzip einer 
optimierten Konstruktion. [Biomechanical study of an ankle-foot 
orthosis for osteoarthritis of the knee: Effect and functional principle 
of an optimised design.] Masters thesis. 2014. 
German Sport University in Cologne, Institute for Biomechanics and 
Orthopaedics.

20.  Liebau C, Petersen W, Rembitzki, I 
Eine klinische Studie zur Wirksamkeit einer medialen Entlastungs-
orthese (Agilium Reactive®) bei Patienten mit unikompartimenteller 
Gonarthrose. [A clinical study of the effectiveness of a medial relief 
brace (Agilium Reactive®) for patients with unicompartmental 
osteoarthritis of the knee] 
MOT: Medizinisch  Orthopädische Technik. 2017; 1: 32-36

21.  Brüggemann G-P, Heinrich K, Liebau C, Ellermann A, Potthast W, 
Rembitzki I. 
Patella-Re-Zentrierungs-Orthese Patella Pro Biomechanische 
Evaluation: ex vivo und in vivo. [Biomechanical evaluation of the 
Patella Pro patella re-alignment brace: ex vivo and in vivo.] 
Proceedings of the ISPO World Congress, Leipzig, 2010

22.  Petersen W, Ellermann A, Rembitzki IV, Scheffler S, Herbort M, 
Brüggemann GP, Best R, Zantop T, Liebau C 
Evaluating the potential synergistic benefit of a realignment brace on 
patients receiving exercise therapy for patellofemoral pain syndrome: 
a randomized clinical trial. 
Archives of Orthopaedic and Trauma Surgery. 
2016; 136(7): 975-82. DOI 10.1007/s00402-016-2464-2

23.  Miyazaki T, Wada M, Kawahara H, Sato M, Baba H, Shimada S 
Dynamic load at baseline can predict radiographic disease 
progression in medial compartment knee osteoarthritis. 
Annals of the rheumatic disease. 2002; 61(7):617-622.

24.  Krämer J, Grifka J 
Orthopädie. 
Springer Medizin Verlag, Heidelberg. 7th edition, 2005; 
ISBN 3-540-21970-6



Agilium line – Clinically proven advantages | Ottobock 27



Ottobock SE und Co. KGaA 
Max-Näder-Str. 15 · 37115 Duderstadt/Germany 
T + 49 5527 848-1706 · F + 49 5527 848-72330 
export@ottobock.com · www.ottobock.com ©

 O
tto

bo
ck

 · 
64

6D
12

29
=e

n_
H

Q
-0

2-
18

06
 · 

Te
ch

ni
ca

l c
ha

ng
es

 a
nd

 p
rin

tin
g 

er
ro

rs
 re

se
rv

ed
.


