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PRO-FLEX® PIVOT - PRODUCT FEATURES

The Pro-Flex Pivot features Pivot Technology delivering 27 ankle
motion without comprising ankle joint moment and progressive 95%
stiffness for a more physiological gait'. Immediate adaptation

to ramps, stairs and uneven surfaces increases walking ease,

increase in peak
comfort, and stability for daily activities. ankle power’

+
THE CASE FOR PRO-FLEX PIVOT
o)
The risk of developing osteoarthritis (OA) of the knee is 17 times 82 /)

higher for transtibial amputees than it is for non-disabled people.

increase in range
This shocking statistic regarding the sound leg stems mainly ol motiogﬂ

from two key factors: asymmetrical gait and increased impact.

The latter is partly a consequence of asymmetrical walking

movements, which result in an increased amount of time being -|3%

spent on the sound side, in comparison with the prosthetic side?.

load reduction on
the sound side'

Knee OA is 17 times more likely to &
develop in below-knee amputees

(0)
than in non-disabled people. ]96

reduction in sound
side peak external
knee varus moment'

In addition to increased pain and diminishing mobility for the

individual, the financial costs associated with knee OA have risen

by 66% over the last 10 years, and are predicted to rise a further 50% in the next two decades.

Responding to this challenge, Ossur developed Pro-Flex Pivot. By enhancing gait symmetry and reducing vertical
ground reaction forces by 13% and knee varus moment by 19%', it has features that may be beneficial to lower the risk of
developing OA.

THE LINK BETWEEN LIMB-LOSS AND OA

Osteoarthritis (OA) of the hip and knee joints is one of the world’s leading causes of chronic disability. At present, there
are more than 700,000 people with lower-limb loss living in the US, and that number is growing by some 50-60,000 each
year® potentially doubling by the year 2050*. As well as suffering with reduced levels of mobility>®” lower-limb amputees
have been shown to experience increased loading, and therefore impact on the sound limb. This contributes to a high

incidence of joint pain and degeneration, and the eventual development of osteoarthritis®92

Transtibial amputees are known to load their sound limb to a greater extent than their prosthetic limb during gait", and
the difference between their two limbs in terms of knee pain and degeneration suggests that mechanical loading is a
contributory factor. Minor compensatory movements, as well as asymmetrical gait, can increase stress on the sound limb
and potentially predispose the long-term prosthetic user to premature degenerative arthritis™.

The increased risk of hip and knee OA has prompted rising concern about the condition amongst amputees? This type
of comorbidity often goes hand-in-hand with limb loss, as does pain™, with both being capable of diminishing people’s
mobility further still.”
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THE LINK BETWEEN LIMB-LOSS AND OA

MOBILITY BENEFITS

Perhaps unsurprisingly, people with unilateral limb-loss experience a
higher incidence of OA in the joints on their sound side, compared
both with joints in their prosthetic side and the joints of non-
disabled people®*™™. OA in the sound-limb knee joint is 17 times
higher than in age-matched non-amputees? and knee pain is twice as
common?. Imaging studies have confirmed the increased prevalence
of degenerative changes in the sound-limb knee™". This is due to

amputees typically spending more time on their sound limb than

the prosthetic limb during walking . As a result, their gait is

asymmetric’®? and the loading on the sound limb is greater’'.

For a sample group of active and inactive lower-limb
amputees, the combined increase in the incidence of
OA was 65.6% higher than for non-disabled people?.

MOBILITY BENEFITS

Product Feature

Functional benefit

3 Blade Carbon Design with Pivot Technology

Smoother more symmetrical gait:

The Pro-Flex Pivot provides smooth roll over. Its consistent progression towards terminal
stance terminates with a powerful push-off.

The increased ankle range of motion has been shown to minimise the elevation of the body
centre of gravity which showed to contribute to a reduction of sound limb loading, as patients

do not need to raise the heel to maintain tibial progression®.

The result is a more symmetrical gait.

Product Features

Mobility Benefit

‘ 27° Ankle Range of Motion
Increased function and satisfaction:

Subjects felt that the Pro-Flex Pivot provided sufficient support while offering a perceived

smooth roll over?.

Reference

23. Heitzmann, D. W. W. et al. Benefits of an increased prosthetic ankle range of motion for
individuals with a trans-tibial amputation walking with a new prosthetic foot. Gait Posture
64, 174-180 (2018).

Product Features

Mobility Benefit

Increased Ankle Range of Motion on Slopes

‘Better conformity to different slopes in comparison to traditional ESR feet’

Reference

24. Childers, W. L. & Takahashi, K. Z. Increasing prosthetic foot energy return affects whole-

Reference

19. Snyder, R.D., et al., The effect of five prosthetic feet on the gait and loading of the sound
limb in dysvascular below-knee amputees. | Rehabil Res Dev, 1995. 32(4): p. 309-15.

HEALTH BENEFITS

body mechanics during walking on level ground and slopes. Sci Rep 8, 5354 (2018).

Product Feature

Health benefit

3 Blade Carbon Design with Pivot Technology

Reduces impact on sound side by 13%

The Pro-Flex Pivot provides smooth roll over. Its consistent progression towards terminal
stance terminates with a powerful push-off.

The increased ankle range of motion has been shown to minimise the elevation of the body
centre of gravity which showed to contribute to a reduction of sound limb loading, as patients
do not need to raise the heel to maintain tibial progression™.

The result is a more symmetrical gait and reduced impact or load on the sound side® — the two
key factors in reducing the risk of OA.

Product Features

Mobility Benefit

‘ 3 Blade Carbon Design with Pivot Technology

The Pro-Flex pivot design provides an increased peak ankle power of 95% (in comparison to
Vari-Flex). This contributes to normalised whole body mechanics:

No significant differences were found between the prosthetic and anatomical ankle joints®.
The increased energy return provided was used to increase whole body propulsion®.

19. Snyder, R.D., et al., The effect of five prosthetic feet on the gait and loading of the sound
limb in dysvascular below-knee amputees. | Rehabil Res Dev, 1995. 32(4): p. 309-15.

Reference

23. Heitzmann, D. W. W. et al. Benefits of an increased prosthetic ankle range of motion for
individuals with a trans-tibial amputation walking with a new prosthetic foot. Gait Posture
64, 174-180 (2018).

24. Childers, W. L. & Takahashi, K. Z. Increasing prosthetic foot energy return affects whole-
body mechanics during walking on level ground and slopes. Sci Rep 8, 5354 (2018).
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Reference 25. Segal, Ava D, et al. “The effects of a controlled energy storage and return prototype
prosthetic foot on transtibial amputee ambulation.” Human movement science 31.4 (2012):
918-931.
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HEALTH BENEFITS

LIFESTYLE BENEFITS

Product Feature

Health benefit

‘ 3 blade carbon design with pivot technology

Pro-Flex Pivot provided a 52% increase in ankle range of motion during downhill walking and
54% increase during uphill.

The full length toe lever and powerful push off provides support in late stance whilst on slopes,
contributing to a reduction in sound side loading.

Reference

23. Heitzmann, D. W. W. et al. Benefits of an increased prosthetic ankle range of motion for
individuals with a trans-tibial amputation walking with a new prosthetic foot. Gait Posture
64, 174-180 (2018).

24. Childers, W. L. & Takahashi, K. Z. Increasing prosthetic foot energy return affects whole-
body mechanics during walking on level ground and slopes. Sci Rep 8, 5354 (2018).

Product Feature

Health benefit

27° Ankle Range of Motion — Improved ROM on inclines/declines

Pro-Flex Pivot provided a 52% increase in ankle range of motion during downhill walking and
54% increase during uphill.

The full length toe lever and powerful push off provides support in late stance whilst on slopes,
contributing to a reduction in sound side loading.

Reference

23. Heitzmann, D. W. W. et al. Benefits of an increased prosthetic ankle range of motion for
individuals with a trans-tibial amputation walking with a new prosthetic foot. Gait Posture
64, 174-180 (2018).

24. Childers, W. L. & Takahashi, K. Z. Increasing prosthetic foot energy return affects whole-
body mechanics during walking on level ground and slopes. Sci Rep 8, 5354 (2018).

Product Feature

Health benefit

‘ 3 Blade Carbon Design with Pivot Technology

Reduced varus moment on sound side knee by 19%

‘Significantly greater energy return than a conventional carbon fibre foot; and a powerful push-
off that reduces peak impact forces and knee varus moment on the sound limb by 19%’

The result is a more symmetrical gait and reduced impact or load on the sound side® — the two
key factors in reducing the risk of OA.

Reference

23. Heitzmann, D. W. W. et al. Benefits of an increased prosthetic ankle range of motion for
individuals with a trans-tibial amputation walking with a new prosthetic foot. Gait Posture
64, 174-180 (2018).

25. Segal, Ava D, et al. “The effects of a controlled energy storage and return prototype

918-931.

prosthetic foot on transtibial amputee ambulation.” Human movement science 31.4 (2012):
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Product feature Weatherproof

Lifestyle benefit

Patient works/lives in a wet environment: Pro-Flex Pivot can withstand splashing
of fresh water from all angles, permitting the user to utilise it in a wider range of
conditions/weather/humidity.

Reference

IFU

Product feature

27° Ankle Range of Motion — Improved ROM on Inclines/Declines

Lifestyle benefit

Pro-Flex Pivot provided a 52% increase in ankle range of motion during downhill walking and
54% increase during uphill.

User can traverse comfortably on slopes and stairs.

Reference

23. Heitzmann, D. W. W. et al. Benefits of an increased prosthetic ankle range of motion for
individuals with a trans-tibial amputation walking with a new prosthetic foot. Gait Posture
64, 174-180 (2018).

24. Childers, W. L. & Takahashi, K. Z. Increasing prosthetic foot energy return affects whole-
body mechanics during walking on level ground and slopes. Sci Rep 8, 5354 (2018).

Product feature

Multi-Articulating Technology

Lifestyle benefit

Dorsiflexion range enables the user to transfer load through the foot when exiting a chair, easing
the process of standing up, increasing symmetry and reducing the load on the sound side.
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