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Parameter (open eyes)

Amputee group

Normal group

p-values of the difference

sum path length x (mm)
sum path length y (mm)
Cop x excursion (mm)
Cop y excursion (mm)
Velocity cop x (mm/min)

Velocity cop y (mm/min)

433.21+£98.65

462.37+£142.13

23.71+7.80

13.49+5.30

865.30+198.46

916.19+£291.06

460.77+£62.62 0.15
502.19+77.21 0.14
25.25+10.84 0.31
13.75+£5.32 0.44
928.22+113.51 0.11
1004.45+154.43 0.12

Shere SBlpsal £ . Ske O jgoay slacl) ding i cdle jo adllas opl jo canSeS s o8l Lol gl el )l .Sl (V) Jgoe

(WSlodiesls Q’““L“

Parameter (close eyes)
sum path length x (mm)
sum path length y (mm)

Cop x excursion (mm)

Cop y excursion (mm)

Velocity cop x (mm/min)

Velocity cop y (mm/min)

Amputee group
459.34+86.86
458.69+128.76
25.92+8
13.87+6.51
927.41£162.21

914.71£253.68

Normal group

p-values of the difference

492.31+£80.69 0.1229
502.88+86.68 0.1157
24.21£9.76 0.2863
14.55+8.06 0.3911
985.56+160.49 0.1438
1005.38+173.27 0.1077
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Abstract
Background & Aims: Human stability is controlled by various parts of neuromuscular, visual and
vestibular systems. It depends upon integration of afferent information from the visual, vestibular and
proprioception systems. Below knee amputees miss the ankle strategy and do not have the
mechanoreceptors and sensory inputs from ankle and sole of the foot and should use other
mechanisms to improve their standing balance. There is not enough evidence in literature regarding
stability of below knee amputees. Moreover, it is not cleared weather the dependency of these subjects
on vision to compensate lack of sensory input is more than normal subjects or not. Therefore, the aim
of this study was to evaluate the stability of below knee amputees and also to determine the influence
of vision on stability.
Materials & Method: Two groups of normal and amputees (20 amputee subject and 20 normal
subjects) participated in this research study. The stability of subjects was evaluated using a Kistler
force plate. The difference between the stability of subjects was determined by two sample t-test.
Results: The mean values of COP excursion of the amputees were 23.71+7.8 and 13.49+5.3 mm in the
anteroposterior and mediolateral directions, respectively compared to 24.214+9.76 and 14.55+8.06 mm
for normal subjects under open eyes condition (P>0.05). The results showed that there was no
difference between stability of amputees and normal subjects. Moreover, there was no difference
between stability parameters between two test conditions.
Conclusion: There was no difference between stability of amputees and normal subjects. It can be
concluded that although the amputees missed the ankle strategy and foot and ankle sensory inputs,
they could enhance their standing stability by other mechanisms such as internal mechanism and the
information obtained from the skin in contact with socket and also external mechanism such as
alignment of prosthesis. The stability of the amputees during quiet standing with open eyes is the same
as that of closed eyes. It means that the amputees do not depend upon vision to restore their standing
stability.
Keyword: Stability, Below knee amputee, Quiet standing, Vision, Force plate
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