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Functional outcome in people with trans-tibial amputations related to diabetes
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Background:   Diabetic neuropathy frequently leads to ulceration and these patients have an increased risk of lower limb amputation. Limited knowledge exists on the functional outcome at these various stages of the process. The aim of this study is to investigate the different aspects of functional outcome/mobility of diabetic people with trans-tibial amputations (TTA).                                                                                                                                                                                  

Methods:  In this ongoing study, twelve subjects with diabetic neuropathy and unilateral trans-tibial amputations were compared with 16 matched control subjects with diabetic neuropathy and no history of plantar ulceration. Informed consent was obtained and functional status was assessed based on the fundamental activities of mobility, largely focussed on walking. Patient’s perception of mobility was assessed with a self administered Rivermead Mobility Index (RMI). Plantar pressure was measured with the Pedar in-shoe system while participants walked at their natural pace. Gait parameters were measured by digital video. Physical activity was recorded using Stepwatch Activity Monitors and Total Heart Beat Index (THBI, as an indicator of energy expenditure) was measured with a Continuous Polar Heart Rate Monitor.

Results: Gait velocity, stride length, average daily strides and RMI were significantly reduced in the TTA group. Though, the THBI and plantar cumulative stress was higher in the TTA group, the differences between the two groups were not significant. Also in the TTA group, function of the surviving foot showed a significantly higher pressure-time integral over the heel and first-second metatarsal regions and a significantly decreased average velocity of centre of pressure; however, no significant differences were found in peak pressure over the same regions. 

Table 1: Summary of primary results  

	
	Control group

Mean (SD)
	TTA group

Mean (SD)
	p

	Gait velocity (m/s)
	1.06 (0.21)
	0.79 (0.16)
	0.001*

	Stride length (m)
	1.26 (0.13)
	1.03 (0.13)
	0.000*

	RMI (score) -  median 
	15 (9-15)
	11.5 (8-14)
	0.001*

	Average Daily strides
	3882 (1906)
	2317 (1113)
	0.014*

	Total pressure time integral (kPa.s)
	136.1 (24.0)
	181.05 (39.4)
	0.001*

	Plantar cumulative stress (MPa /day)
	521.7 (243.9)
	434.2 (214.2)
	0.343

	Avg vel of Centre of Pressure (m/s)
	0.31 (0.06)
	0.26 (0.03)
	0.005*

	Pressure time integral 1-2 MT  (kPa.s)
	76.1 (22.2)
	107.8 (48.0)
	0.029*

	Peak pressure 1-2 MT  (kPa)
	284.2 (74.6)
	311.7 (114.0)
	0.491

	THBI (beats/m)
	1.33 (0.55)
	1.54 (0.46)
	0.290


* Significant (p≤0.05)
Discussion:  The group with trans-tibial amputation walked slower with shorter strides coinciding with reduced daily physical activity assessed from objective quantification and subject’s own perception of level of mobility. The question, whether reduced functional capacity and mobility in people with trans-tibial amputations is substantially limiting their participation in everyday living, still needs to be addressed. Despite reduced physical activity, the surviving foot may be at increased risk of plantar ulceration. To improve the functional outcome during rehabilitation it is essential that all these relevant dimensions are considered.
