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MOVEMENT AFTER AMPUTATION

* Previous function patterns cannot be applied (the
loss of a segment, the loss of afferent signals from
proprioreceptors, diverse muscles activation, less
capability of absorbing and generating energy,
reduction of supporting base, etc.).

* For the use of prosthetic or orthotic devices, two basi
requirements have to be met (Schmidt, 1990):

a) the acting ground reaction force, that contributes t
supporting the body,

b) periodical motion of each lower limb from the positio
support in the forward direction.
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PROSTHETIC GAIT

An optimal solution of the interaction between the

user and the prosthesis the key
points in the using of the prosthesis without any

negative consequences on the user (Klute et al., 2004,
Van Der Linde et al., 2004; May, 2002).

Three basic factors:

a) activity level of the user (a system of physical,
psychical and social presumptions of the user),

b) technical characteristics of the prosthetic devi ces,

c) specific follow-up prosthetic physiotherapy.




PRESSURE MEASUREMENT IN PROSTHETICS
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EVALUATION OF PRESSURE/FORCE
PATTERNS AT THE INTERFACE

BETWEEN FOOT AND GROUND IN
TRANS-TIBIAL AMPUTEES




STUDY A

The aim of this study was to analyse the influence o
various types (conventional, dynamic) of prosthetic
feet on the gait pressure pattern in unilateral tra  ns-
tibial amputees, and to assess the differences in st ep
performance between the sound and affected limbs.




MATERIAL AND METHODS

« 11 males with unilateral trans-tibial amputation

e age 46.1 + 12.0 years, body weight 82.5 + 13.9 kg

e wearing of the current prosthesis on average for 13.8 +12.5
years

e ten probands - the indication for amputation was accident

 six of the probands had the KBM socket, five of the amputees
had the TSB socket prosthesis

 three trials of the gait in natural speed with the dynamic and
three with the conventional prosthetic foot




MATERIAL AND METHODS

The basic pressure parameters of three walks
of each subject with conventional (SACH) and
dynamic (SUREFLEX) foot were measured.




MATERIAL AND METHODS

e pressure measurement - Footscan, 2 m plate, 100 Hz

 three basic parts - the hindfoot, midfoot, and the forefoot

e adjustments and settings to the prosthetic foot by three
technicians

Hindfoot




RESULTS - PRESSURE DISTRIBUTION

Comparison of pressure distribution on the sound and prosthetic
limb: conventional, dynamic prosthetic foot




RESULTS - SOUND LIMB

* Load Rate value in the area of | metatarsal (p <0.05)
» %oContact under the large toe (p <0.05)

The pressure distribution In selected patients shows s pecific

parameters which, among others, relate to other health

problems.




RESULTS- COP TRAJECTORY

The trajectory of COP for the limb with conventiona
foot type resembles this parameter on the sound
limb

Medial deviation [mm]
Medial deviation [mm]




RESULTS- COP TRAJECTORY

Comparison of the extent of COP deviation from the lon gitudinal
foot axis - differences between the prosthetic and the sound
limb (p <0.01) in medial direction for both foot types.

The variability of COP movement range is higher in th e medio-
lateral direction in a sound limb.
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CONLUSION

 The use of dynamic prosthetic foot does not increas e
the extent of measured parameters in comparison to the
results of walking in “sound” individuals.

« The COP trajectory in a conventional prosthetic foo t
tends to resemble the data obtained for a sound lim o}

e A fast shift between the heel and forefoot with
minimum load on the midfoot area and with small
deviations from the foot axis is typical of COP tra  jectory
In a dynamic foot.

* Pressure distribution under selected foot parts on a
sound limb is comparable when using various foot ty pes.



MEASUREMENT OF PRESSURE AT THE

INTERFACE BETWEEN THE STUMP AND

THE PROSTHETIC SOCKET IN A TRANS-
TIBIAL PROSTHESIS



STUDY B




INTERACTION BETWEEN SOCrET AND STUMP

If we join a particular prosthesis to the
human body, it becomes part of an open or
closed biokinematic chain, and the function

of the prosthesis is further influenced by
reciprocal adjustments in individual

\ members of the chain.

Proper alignment ensures optimal function
of the prosthesis especially during the
stance phase to obtain comfortable weight

bearing.




BASIC AREAS FOR THE

(Smith, 2004)
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MATERIAL AND METHODS




RESULTS
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RESULTS - WALKING

)

— Proximal part
Distal part

Start > End



RESULTS - ASCENDING STAIRS

— Proximal part
Distal part

Start > End



CONCLUSION

The frontal part of the contact area between the stum  p and

the socket is dominant in the proximal area of the so cket of
the trans-tibial prosthesis. On the lateral side it is necessary
to focus particularly on the head and the distal end of fibula.

The COP* trajectory remains stable during repeated tests

It is necessary to focus further on sensitivity of the sen sors
used, which is not sufficient for measuring pressure between
the stump and the silicon liner.

It is Important to improve procedures for calibration on the
measuring equipment.



INFLUENCE OF A TRANS-TIBIAL
PROSTHESIS ALIGNMENT ON THE
PRESSURE VALUES BETWEEN SOLE
AND SHOE



STUDY C
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MATERIAL AND METHODS

FootScan insole system



MATERIAL AND METHODS
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SULTS - LOAD ON THE PROSTHETIC AND SOUND LIMBS
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RESULTS - BALANCE
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RESULTS - SOUND LIMB




CONCLUSION

The load on the sound limb is lower in the medialp  artin the
optimal position of the prosthesis.

The biggest load on the sound limb in the area of M1 and HM
can be found in the position of 5°dorsal flexion. Th e load in
the lateral part of the forefoot (M4, M5) decreases.

More differences among positions of the alignments o f the
prosthesis and of the prosthetic foot exists for the time
parameters during the loading of the foot.

The biggest value of the parameter Impulse on the pros  thetic
limb can be found in the area of the forefoot during the
optimal alignment of the prosthesis.
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