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pXioNe Cenire OREVICENEEHIEE
~ Medicing Levals of Evidence (2001
1) Randomized Control Trials

2) Systematic Review (with
nomogeneity) of cohort stucdlies or
Outcormes research

3) Systernatic Review of case-control
stuclies or individual case-controlled
stucdy

4) Case-series
5) Expert opinion or consensus without
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SESICICOMPONENISIOIS
-~ TTAProsihesis

suspension

socket

shank or pylon

foot-ankle assernbly
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»Absorption of shear stress

‘Dispersal of Compressive
forces

>Suspension of prosthesis

Shear Stress ' S

Compressive Force

Shear Stress - The intensity
of force parallel to the
surface on which it acts.
Compressive Force - A force










Charige Sig.

Norrm v. 1C +18% P<0.01
Norr v, Quad +28% P<0.01
1C v. Quad +12% n/s
Norrn v.

IC +27% P<0.01
Norm v. Quacd  +42% P<0.01
1C v. Ouadl +20% P<0.0
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- The Flex Foot had
significantly longer late
stance phease and a longer
duration of early and late
swing with the uninvolved
lIMb. wmacfarlane, Nielsen, Shurr, Meier 1991

- The difference of the aft
shiear impulse on the
orosthetic side and the fore
shezr impulse on the sound
side showed the smallest
value for the Flex Foot and
the grezatest value for the
SACH ToOt. vrehman 3, Price R, Boswell-




oFlex Foot
asyrnrnetries were
less pronouncecd than

with SACH foot.
Schneider, Hart et al 1993

A longer siricle was
noted with the Flex
Foot with fewer steps
per rminute than with
the SACH foot, yet
walked at similar

speed.
Mapfarlane, Nielsen, Shurr,
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Arsigtitee Walidnd Energy Cost s

Oo COST (ml/kg-meter)

B3

0.2

TP HD TF KD s B | Normal

SPEED ( meters / minute )

TP HD TF KD TT Normal
AMPUTATION LEVEL



- Relatlve Amoliee

Level / Cause VO2 Velocity
TTA: Trauma 15% 10%

TTA: Vascular 30% 30%
TFEA: Traurna 2L10% 20%
TFA: Vascular 55% 210%
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Only a 4%
difference in
energy
expenditure exists
pbetween dynamic
response and non
dynamic response

prosthetic feet.
Gailey 1994 [ Perry 1993/

'iiiiii 1993 I ‘



> Weight of the
prosthesis does not
Influence tne metanolic
cost of ambulation.
Czerniecki 1994 | Gailey 1994 |

C______B Lehmann 1998 / Gitter 1997

- Function may have

” greater value than
é % reduced weight.
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e | engtin of tnhe residual lImo
—Between levels of amputation
-Within levels of amputation

e Cause of arnputation
—Traurmatic vs. Vascular

e Age
—Linear regardless of disability
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inicel erJ/ / Reil [FAIS
SACH Foot  39%
Seattle Foot 71%
Flex Foot 89%
Human Foot 246%

Gitter et al, 1991

SACH Foot 20%
Flex Foot 70%

Schnelder Hart, Zernlke
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radltlonal Prostetlc Tralnlng VS|
silye Gali Tralrln

Resist.

Traditional

16.59 + 8.87
7.86 + 3.89
3.88 + 1.86

Wt pearing%o

11.74 + 3.62

472 + 2.80
16.44 + 4.58
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21.6 + 4.36
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14.72 + 3.81
SL/LEL (siricle

lengtn/lirmo lergin)

8.35 + 3.47
1.32 + 0.56
542 + 2.27

6.74 + 2.65

2.60 + 1.04
9.96 + 2.26

14.72 +
2.46

9.60 + 3.60

p<.05

p<.05
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> Increased walking®
width may be the :
result of hip abductor
weakness requiring

greater lateral stability.

- James 1973/ Jaergers
1995

- In the frontal plane
the COM remains over
the sound limb in
children.




Patellofernoral
Arthritis

> 63% TFA
419 TTA

> 22% nonarmputee
—Hungerford 1975

sirnilar findings

Burke 1978

Powers 1994







S trUmEnts \ooJJed LA
e Arnputee Activity Survey sy, 1981
e Prosthetic Profile of the Amputee

(GaLithier-Gagrnor, 1992)

e SF-36 Health Status Profile wicHormey, 1993)

e Prosthesis Evaluation Questionnalire
(Legro, 1998)

e Orthotics and Prosthetics National
Office Outcome Tool (Hart, 1999)
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Neere na At
A fASF A AL

(Day 1931)
e Administered to 2,400 amputee
e Subjective assessment of daily
activity level and step rate.
e Arnputees with higher
AAS scores wallked more.
e Reliability and validity
never statistically
acddressed

aSHRA AAS)




ern r\JJ/ reJe ed to prostheir_]c Lise
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e Thne PPA LCJ Was prone to nign
1] IS (AOJ/J) that would
JJJ Ly 1o detect
JmorJverr ent. (Miller WC et al. 2002)

e Trnie cuestionnalre Is lengtny
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e SF-36 may provide insight into
many areas of functioning, but
cloes not appear to be a good
predlictive tool nor is it
cesigned specifically for the
armnputee,

e The SF-36 appears to have a

floor effect for lowver it




_rosthesns BVeltiziion
(0| Lestionnaire (HrOT\\
(' 2Jro UJJ)

e 41 questions
e Prosthesis Function, Mobility,

Psychosoclal Experiences and
Well being

e Evaluate the prostnesis
and life with the prosthesis

e \Vloclerate correlations witn

% | -
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e Functional Independence
Measure (Davidoff , 1990)

- Functlonal Ambulatlon Profile
(Nelson, 1974

e Prostnetic Goal Achieverent
Test

° Barthel’s Index (Mahoney,

-



ifictional Iﬁdeendence _
- WVeEasurs (FIM) =

e Muecke’s (1992) modified
amputation FIM sub-score eignt
ambulation activities

e | v scores at acdrmission
cermonstrated greater
Improverment at discharge

e Hlign scores at acdrmission
resulted in perfect scores by
cischarge
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M S Ablllty_to Dlscrlmlnate

e FIM was unsuccessful in 'b,
prosthetic rehabilitation Leurng,
19986

e Lirnited portion of FIM correlated
with the use of a prosthesis
according to Hougnton scale 1992

e No significant differences between
vascular and traumatlc amputees
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7 S
C!. I< (Cooper,1968)

 Sierrlinute We

« Cooper (1968) first introduced the 12-
rminute run perforrmance test

e McGavin et al. (1976) 12-minute walk test
to measure exercise tolerance in chronic
bronchitis.

e The 12-minute walk test was found to be a
useful and measurable indication of
exercise tolerance.

e Butland (1982) nad a series of elderly
patients perform the 3, 6 and 12-minute
walk test concluded that the 6-minute walk

M— | -
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(Brooks Detal 2001)

o 2-minute walk test was responsive
to change with rehabilitation In LLA

e Measured at discharge and followw-
up: 2-minute walk test showed
aclequate correlation with measures
of physical functioning (SF-36 and

Hougnton score) and prosthetic use
In this population.
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Activitlgsisdgelile Salzrice
- Confidence Scale R
(Miller WC, gtal, 2003)
e ABC Scale (ICC =.91)
o 2MWT (ICC =.72)
e TUG (ICC= -.70 )
e The ABC Scale
cdiscriminated
pbetween

all groups except
those basecdl on

S TEERCCESEE W
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For the GARS score, age, 1~Jeg brlJrlmge rlrJFJ the
15-word test predicted functional outcome in
6490,

For the TUG test (mean, 23.9s) , sige and 1-leg
oealarnce predicted funct JrJrlJ outcome In 2294 of
amputees

ATter correction Tor age, the only significant
| ictor | tic Use was 1-leg balance



AMPNoPRO:
perforrmed
without a
prostnesis

AMPPRO:
perforrned
with a prosthesis

20 1tem

erformance- ]
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e Deterrnine Functional Level
e Predict the distance walked in 6 min.

e Deterrnine the
contriopution of
functional ability

e Determine what
physical systems
need to be addressed
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|



Al

MFCL 6-min | AAS | AMPno
(rneters) RO P RO
K1 49.86| -36.05 15.37| 25.0
Flousenold
l,'f?z. . 189.89  -7.51 2528 3465
Lirnitec
Cornrnunity
S 1298.64) 11.23| 31.36| 40.5
Cornrnunity
Arnoulator
K4 2419.76 27. 77 38.49| 44.67
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AMPHIOPRO  AMPPRG

0-8
9-20
21-28
29-36
37-43

N7A
15-26
27-36
37-42
43-47



Trig Bzise Ec|Uzit]or]
““‘\I O rminute distance) =
-12 T 205 ()
- /. 950 (AI\/IPn IR @)

— 8,255 (esglofdlelity scare )
L+ .1 Celrrle after armgn)



25 frorrre crialr __
Unable without help =0

Able, uses arms/assist device |
Able, without using arms =2

1D

Systemn Challenced
e Organizational skills

e Momentum strategies
e Dynarmic balance
e Concentric postural



CACArIseSTrom e crialr
e Organizational
planning

e Seated forvward
welght shifts for
rornentumnm

e Sit-to-stancd
progression

e Concentric
strengthening LE

e Partial wall squats
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e Institutionalization © Perception of

e Residual limb pain eI
‘ = Mobility
* Psychological profile ¢ \jjcars
e \Votivation e Prosthetic use
o Self care

> Level of airnoltation reas not geer)
conslsiarnily founcd to ge regreseriiailve
of funictiopzl caigaig)iy. |




-~ Wrpe felowe read

e Determine the appropriate
measurement tools

e Determine the appropriate level of
evidence-based research

e |clentify research programs that will
have the most significant impact on
the greatest number of amputees

o Create a mechanism for continued
research to address future
advancements in prosthetics and
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Florence Joyne
Marlor Snirley
Joe Gaeatar]
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Farle Conner 12,56







