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SUMMARY 
Balance and postural control in lower limb amputees is poorer 
when compared to able-bodied individuals. As a consequence 
these individuals are more likely to fall than age-matched 
able-bodied individuals. Scientific literature has not yet 
investigated the longitudinal process of adaptation in balance 
function and postural control in transtibial amputees, 
following discharge from rehabilitation. 
 
In the current study, seven participants [all male, age 
56.1±14.9 years, height 1.82±0.08m, mass 91.7±11.4kg] 
completed the Sensory Organisation Test [SOT] and the 
Limits of Stability [LOS] on the Neurocom Equitest® at one, 
three and six months following discharge.  
 
Results from the current study revealed that overall balance 
performance improved significantly [p=0.02]. However, 
Participants tended to rely upon visual information to maintain 
balance, even if it was inaccurate. The use of somatosensory 
information to maintain balance increased as a function of 
time [p=0.01] as did the use of the ankle to create low 
frequency shear forces to aid balance. 
 
Participants increased reaction time was coupled with 
increases in both movement accuracy and ability to explore 
limits of stability during the LOS test 
 
The finding from the current study suggested that increased 
utilisation of somatosensory and vestibular information, along 
with improved affected limb function in the anterior-posterior 
direction may increase overall balance function. 
 
INTRODUCTION 
It has been reported that amputees have poorer balance and 
postural control when compared to able-bodied individuals 
due to the loss of somatosensory information in the affected 
limb and reliance upon visual information [1-3]. As a result, 
amputees have been reported to be at a higher risk of falling 
[4]  
 
Following discharge from rehabilitation, re-learning the ability 
to maintain balance is important in order to regain 
independence, as more challenging balance tasks will be 
encountered during this time. The literature has not yet 
investigated the longitudinal process of adaptation in balance 

function and postural control in transtibial amputees which 
may have important implications for the amputee with regards 
to falls prevention. 
 
METHODS 
Seven participants [all male, age 56.1±14.9 years, height 
1.82±0.08m, mass 91.7±11.4kg] attended data collection 
sessions at one, three and six months following discharge from 
rehabilitation.  
 
The Neurocom Equitest® assessed participants’ balance 
function and postural control during the Sensory Organisation 
Test [SOT] and the Limits of Stability [LOS] Test. 
Equilibrium scores and strategy and sensory analysis were 
produced from the SOT protocol. Volitional reaction time, 
movement velocity, maximum COG excursion, endpoint COG 
excursion and directional control were produced from the LOS 
protocol as participants leaned towards pre-determined targets.  
 
A linear mixed model analysis was used to assess statistical 
differences within the data set, with the alpha level of 
significance set at p<0.05 a priori. 
 
RESULTS AND DISCUSSION 
Sensory Organisation Test - Overall balance performance 
improved significantly [p=0.02] [Figure 1]. Participants were 
heavily reliant upon visual input to maintain balance, even 
when visual information was inaccurate. However, this 
dependence reduced as a function of time. There was a 
significant increase in the use of somatosensory information 
post rehabilitation [p=0.01] [Figure 2]. Participants learned to 
use the ankle joint to create low frequency shear forces to aid 
balance, particularly in dynamic conditions.  
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Figure 1: Group mean (SD) equilibrium scores from the SOT 
test protocol. Data at 12 months from n=2. *Indicates a 
significant main effect. 
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Figure 2 Group mean (±SD) sensory scores from the SOT test 
protocol. Data at 12 months from n=2. *Indicates a significant 
main effect. 
 
Limits of Stability Test – Participant’s reaction time increased 
following discharge from rehabilitation, although reaction 
time was reduced in the backwards direction and on the 
affected limb. Movement velocity was unchanged across time 
and was faster in the medial-lateral direction than the anterior-
posterior direction. Participants ability to explore their limits 
of stability improved, although were better on the intact limb 
than the affected limb [Figure 3].  
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Figure 3: Group mean maximum centre of gravity excursion 
during the LOS test protocol. Data at 12 months from n=2.  
 
Participants were more reliant upon visual information to 
maintain balance. However, participants seemed to actively 
increase the use of somatosensory input to improve overall 
balance function. This is in agreement with previous studies. 
When required volitionally to move their COG, participants 
were able to increase the COG excursion but did not increase 
the speed at which they did so. Overall participants were more 
able to explore their limits of stability in the medial-lateral 
direction than the anterior-posterior direction.  
 
CONCLUSIONS 
Balance ability and postural control improved over time, 
although lower limb amputees were heavily reliant upon 
visual information and intact limb function to induce 
improvement. These results suggestted that following the 
rehabilitation process, attempts to improve participants’ 
balance using sources of information other than visual input as 
well as improving the function of the affected limb in the 
anterior-posterior direction may increase overall balance 
function, perhaps reducing falls prevalence. 
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