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ABSTRACT

[IYTIEEE Diabetic foot ulcers are significant complications of diabetes that can lead to amputation. Par-
: tial foot prostheses can be used to redistribute the plantar pressure on the residual limb to alleviate local
Received: 13 Feb 2019 pressures and prevent re-amputation at more proximal levels. The current study aimed to describe the
Accepted: 28 May 2019 © fabrication of an original silicone foot prosthesis designed for a diabetic patient with a transmetatarsal
'  amputation, that provided an improved functional outcome.
This quasi-experimental study was performed on 5 diabetic patients (3 women and
2 men) with transmetatarsal amputation (Mean+SD=59+4.18 years). We applied the nonrandomized
sampling method. The study participants were evaluated at the Walking Laboratory of Orthotics and
Prosthetics Department of the University of Social Welfare and Rehabilitation Sciences. This study was
conducted in three phases. In the first phase, high-pressure areas on the stump were identified using
Force-Sensing Resistor sensors (FSR-402) during walking with conventional silicone prosthesis. A plantar
pressure of 2200 kPa was considered as high and the threshold point. In the second phase, the silicone
injection was performed in two stages; using cast formers and wax. The new silicone prosthesis was in-
dividually designed and constructed for each participant. In the third phase, the new silicone prosthesis
was evaluated and compared with conventional silicone prosthesis. The spatiotemporal parameters of
gait and the mean value of maximum plantar pressure (using force-sensing resistor sensors) were evalu-
ated during walking with conventional silicone prosthesis and new silicone prosthesis before and after 3
weeks of wearing the new prosthesis. The normal distribution of data was tested using the Shapiro-Wilks
test; it revealed normality in the distribution of the obtained data. The Independent Samples t-test was
used to compare the results of maximum plantar pressure and spatial-temporal parameters. All statisti-
cal analyses were performed in SPSS. The significance level was set at P<0.05.
ST The new silicone prosthesis reduced the plantar pressure in the heel, midfoot and forefoot

Available Online: 01 Jul 2019

Keywords: (P<0.05) and reached below the threshold point. Moreover, it reduced pain and pressure in the line of
Diabetic foot, Plantar stitches (P>0.05). The speed of walking and stance time was increased; however, the swing time change
ulcers, Partial foot was not statistically significant.

amputation, Silicone [@TEIERT The bespoke method of fabrication employed in this study and the usage of various levels of
foot prosthesis ¢ silicone silicone shore improved improved pressure distribution.
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7. Novel
8. Pedar-X
9. Visual Analog Scale
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1. Partial foot

2. Silica or silicon dioxide
3. Hard silicone

4. Soft silicone

5. Padding

6. Shore
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17. Owing
18. Heel strike
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10. No pain

11. Mild pain

12. Uncomfortable
13. Miserable

14. Horrible

15. Worst possible
16. Masking

JuwUbia s 5 cogmwlignol b (Gled o lowt 13 (ot L 24395 0950 2 @guw 30 (SigSeluw 53954 by 4008 (S9Selons Fggt 80 i . Siad g 03038 5 ol



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

N

aute s (65 1 (shoglio ,Ltd (v (gl S (5 525 )] ,8 0950 £ p1guad

A DI

) Fa5 ool g aislis | pomw po (S9Slans 359 Md a5 4y 25
Wl LSy pgan yo 3595

po al> yo

aan ¥y 559, U ad diulys [Bauses b 5l S0 5l
&l 3 5l Gbb 5 e o [Al atss @ole ] 4y b artig
(09431 Eoyd G )0 WS Anzlye 0)lig e (5
& el 5l (bl jo (Seglie JLid v slo S
o ez b Bl JIuligkS Vee 5l i Sl jLad
ol 6Tl bR ol b jLas Sl o wiad
S5k Fgy 9 Widg oud (aseiie dalllas Jof 31y Ll
Ol g b aiBlo e Sjpo 4 Jloss 2 Sl &5 o
il oy ygSalons Ll

(b el gole ety sy oSl Jobo (5570 yrams sl
oy gb (yloj yaghysS 5l ool b b o 50 99,5 (b b 4w
90 dpuloee Jl 52 40 (5850l S G (s D S
Geb b 438,851 58 Jlew S p i 4 o] (Sils
A ools zasgl dalllas Jol 5B jo 5ty a5 daslyd olen
W (6 S 03lail 8,5 9 (33 0l 4 bog ye (sl il g

5 higgmld Ggail 5l Loosls quss8 (gugole (o) sl
T il (gllas 50 5 slane Bl omil 0 Silia slagyges]
VY aseus 5l oolazwl b Laosls .o solazw! laosls capsgs (4l
Shoire gl 1 (293 G9e3l 9 SPSS bl sl
Aoyl g dy 25 s 0 O 51 S
Wazdly

Sl G A Y g Culio 4y s jlo iy dsdllas oyl jo
25093 Jluw Blio o b zelans 5l guiae adad Jl>s Ko o] 31 -
ol 59 00l gl )T 895, b 00 maskie Kby 4

22. Standard Error of Measurement (SEM)
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19. Toe off
20. Alginate
21. Negative
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23. Force Sensing Resistor (FSR)
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