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INTRODUCTION

Increased risk of falling following amputation is well
documented in literature!. As the amputee population
ages, accidental falls become a greater problem. Trans-
tibial amputations are one of the most common levels of
amputation. We hypothesized that postural steadiness is
deteriorated following trans-tibial amputation as
compared to age matched younger adults.

METHODS

Data from three trans-tibial amputees (51+16 years old)
and six healthy age matched (48+19 year old) were
analyzed. Participants were instructed to stand (bare feet
- heels together, 5-7 degrees toe-out) on a force platform
and were tested for three standing conditions: a- eyes
open, b- eyes closed and c- standing on Airex 2.5 thick
balance pad (www.airex.com). Each test was repeated
three times (block randomized). Force platform data
were collected for 35 seconds. Anteroposterior and
mediolateral time series data were filtered through a
fourth-order zero phase Butterworth low-pass filter with
cut-off frequency of 5 Hz. The first 8 sec. and last 2 sec.
of data were cut off to remove any potential lead-in/out
effect.

RESULTS
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Figure 1. comparison of ML postural sway of amputees
(YAMP) and non-amputees (NAMP) for three standing
conditions of 1 (eyes open), 2(eyes closed) and 3 (standing on
foam). Horizontal cross line indicated median and diamond
shape indicates mean value of the data.

CONCLUSION

Our results indicate that postural steadiness is altered
following amputation both in time and frequency
domain.

SIGNIFICANCE

Analysis of variance on time and frequency domain
variables of sway indicated significant differences
among amputees vs. non-amputees. Mean mediolateral
sway distance and the standing conditions were
significantly  different (F(1,5)=5.83, p<0.05 and
F(1,5)=3.84,, p<0.05 respectively). The maximum ml
sway velocity was also affected by amputation
(F(1,5)=17.66,, p<0.0001). In frequency domain
variables, Power in ml direction was both affected by
amputation (F(1,5)=10.66, p<0.001) and test condition
(F(1,5)=4.16, p=0.019). 95% AP power frequency and
centroidal frequency were also affected by amputation
(p=0.013 and 0.003 respectively).

Assessment of postural steadiness in both time and
frequency domain can reveal a new aspect in assessment
of balance and postural control among amputees and can
lead to more effective training exercises as well as
optimizing prosthetic component designs to reduce
accidental fall among this population.
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