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Ranges
of measured
Prosthesis length
felt N % discrepancy
Equal 89 78.8 —47 mm to+37 mm
Shorter 17 15.0 —37 mm to+15 mm
Longer 7 6.2 —23 mm to+40 mm
Total 113 100.0 —47 mm to+40 mm




Length of lower limb prosiheses 127

Leg length inequality
mm

N %
0-9 38 33.6
10-19 37 32.7
20-29 23 20.4
30 or more 15 13.3
<10 mm 38 33.6
>10 mm 75 66.4
»20 mm 38 33.6
»30 mm 15 13.3
Prosthesis Total Fit Too short Too long
N N N X mm N X mm
Below-knee 84 10 60 15.9 14 15.4
Above-knee 29 7 19 289 3 10
Total 113 17 79 19.0 17 14.4
Per cent 100 15 70 15
Pain symFtoms in Total Longer limb Shorter limb
the hip o % N X N X
Amputated limb 15 31.9 4 10.0 mm 11 18.9 mm
Non-amputated limb 32 68.1 25 18.1 mm 7 16.4 mm

Total 47 100 29 61.7% 18 38.3%
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Spavial parameters of gail 134

Age Young Old
Sex Male Female Male Female
Sample
size 300 120 196 140
L+1SD
(cm) 74.5+3.97 71.1+4.72 54.3+8.92 46.7+5.53
({JA)+1SD
percent 42.1+2.22 42.9+3.35 33.8+6.06 30.9+3.61
Age Young Oid
Sex Male Female Male Female
Side left right left right left right left right
Sample
size 150 150 60 60 98 98 70 70
0+1SD

degrees

5.4£4.46 8.01£3.83 5.0£3.36 6.4+2.73

9.3£5.01 10.9+£7.89 8.7+8.08 10.0+8.29




132 . Rigas
Age Young Old
Sex Male Female Male Female
Sample
size 25 10 14 10
S,+1SD
(cm) 2.2+1.33 3.1+1.44 22+0.68 2.8+1.07
(S,/H)+1SD
percent 1.3+1.23 1.9+.94 1.4+045 1.9+0.71
Age Young Old
Sex Male Female Male Female
Sample
size 300 120 196 140
b+1SD
(cm) 6.5+3.81 5.2+4.66 6.8+4.81 8.8+3.52
{6/H)+1SD

percent

3.6+2.15 3.1+2.82 4.2+2.96 5.3%+2.85




Spatial pararneters of gaif 133

Young Old

Male Female Male Female

From step to step
of the same subject

1.68+0.751 1.77+0.688 3.51+2.115 2.95+1.632 2.94+0.964 3.08+1.432 2.86+1.192 3.03%0.524

Mean, from subject

gogt angle  to subject 4.45 3.79 3.14 252 5.06 8.11 7.81 8.05
(degrees) From step to step
of all subjects 4.46 3.83 3.36 2.73 5.01 7.89 8.08 8.29
From step to step
Relative of the same subject 1.18+0.348 2.03+1.001 1.96+0.572 1.65+0.410
step length A
(percen Mean, from subject
to subject 2.17 3.16 6.04 3.54
From step to step
of all subjects 2.22 3.35 6.06 3.61
From step to step
Relative of the same subject 1.39+0.562 2.56+0.976 1.79%0.735 1.89+0.358
stride width ~
(percent) Mean, from subject
to subject 1.64 1.17 2.40 2.48
From step to step
of all subjects 2.15 2.82 2.96 2.85
Relative
mid path
lateral
deviation From subject
(percent)  to subject 1.23 0.94 0.45 0.71
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re:grsgﬂgs reIgrg?ﬂgs re:grsgﬁgs
80
£ 170
;é 60
50
b= ==t 10cm BK (young volunteers)
40 fmeaeq Control (young volunteers)
wessssg 10cm BK (elderly volunteers)
ge by Control (elderly volunteers)
20
sagel ‘1’:;:12%1 on
Control site
TCpO, mm Hg 10 cm B/K ) )
Before  After Sign. diff. Before  After Sign. diff.
Age 0O, 0, % rise from pre O, 2 0O, % rise from pre O,
Average 19.5 80 119 48 92 129 41
p<0.001 p<0.001
S.D. 2.9 9.0 14.1 16.9 8.5 11.5 19.5




The effect of oxygen inhalation and Naftidrofury! infusion on FCpek, 137
Control site 10 cm B/K
TCpO, mm Hg TCpO, mm Hg
Before  After Sign. diff. Before  After Sign. diff.
Age 0, 0, % rise from pre O, (0 0, % rtise from pre O,
Average 59 68 94 39.5 79 99 27
p<0.001 p<0.001
S.D. 3.7 14.4 17.4 10.5 7.6 7.6 11.4
TCpO, Control  Sign. diff. pO, 10 cm B/K  Sign. diff. 10 cm B/K  Sign. diff.
sge %n=20) from 4 n=23) from Index Control from
Basal Basal Basal
Basal 62.39+15.50 — 42.05+14.83 — 0.68+0.22 -
Post-Praxilene
value 60.80+14.74 NS 51.74+17.26 p<0.001 0.86+0.26 p<0.001
Post-oxygen
inhalation 87.71+18.33 p<0.001 56.77+18.49 p<0.001 0.64+0.15 NS
Post-Prax.
and oxygen
inhalation 86.38+16.76 p<0.001 64.13+19.80 p<0.001 0.73+0.20 NS
140
130
120
110
100
90
- praxilene + 02
—~ inhalation
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H
:N 60 s ! ~. praxilene + 0,
g _,/" A — inhalation
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Functional shoulder orthosis

Palm Support e
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Functional Shoulder Joint Orthosis on the “scapular plane™
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144 I. Hunter and F. B. 1. Middleron
Systemically Other
Patient Sex Age Location Circumstances Inebriated cold diseases
1 M 33 Open country Suicidal no yes nil
N. Sweden intent
2 M 68 Living rough Alcoholic no yes Hepatomegaly
self neglect
3 M 39 Lying on floor Alcoholic yes no nil
of own home self neglect
£ F 59 Own home Depressed no no nil
5 M 63 Living rough Self neglect yes yes deaf
6 M 66 Own home Self neglect no no Peripheral
neuropathy
7 F 60 Sleeping rough Alcoholic no no Hepatomegaly
suicidal intent
8 M 53 Own home Alcoholic yes no nil
self neglect
Level of Delayed Fingers Activities of
Patient Sex Age amputation wound healing involved Mobility daily living
right left
1 M 33 BK BK No Temporary Walked well Independent
neuropraxia with prosthesis
2 M 68 Toes BK Yes No Walked well Independent
with prosthesis
3 M 39 BK — Yes No Walked well Independent
with prosthesis
4 F 59 Syme’s  Chopart Yes No Walked well ~ Independent
with prosthesis
Subtotal Learned to walk Partially
5 M 63 AK AK No amputation of  but effectively dependent
all fingers  wheelchair-bound
6 66 Mid Mid No No Able to walk Dependent
tarsal tarsal
T F 60 Mid Mid No No Walked about  Independent
tarsal tarsal normally
8 M 53 Trans- Trans- Yes No Walked about  Independent

metatarsal metatarsal

normally




Cold infury ampuiation 145
Personality  Alcohol Depression/ Ward Psychiatric
Patient Sex Age  disorder addiction  suicidal intent behavioural problems after-care
1 M 33 +++ = + serious OP Psych. care
2 M 68 % + + nil -
3 M 39 #+ + = minor intermittent Alcoholism Unit
4 F 59 + + a: minor intermittent Alcoholism Unit
5 M 63 #+ +: - moderate frequent —
6 M 66 +++ + = serious L/T Psych. IP care
7 F 60 = + * nil Alcoholism Unit
8 M 53 o g + = minor intermittent —
Social Situation
Marital Duration of
Patient Sex Age Status Before stay in hospital After Employment
1 M 33 S Own flat Intermittent Parent’s home yes
over 1 year
2 M 68 W No fixed abode 8 months Community Home retired
3 M 39 S Own flat 8 months Own flat no
4 F 59 N Upstairs flat 3% months Ground floor flat no
5 M 63 D No fixed abode 2Y; years Sheltered accommodation no
6 M 66 S Own house 2% months Psychiatric hospital retired
7 F 60 M Own house 2 months Own house no
8 M 53 S Own house 6 months Supported accommodation no




146

. Huwnper and F. R, [ Middleton



Prasthercs angd Chrthaticy eternational, 1984, 8, T47-134

Al correspondence o be addressed o Dr, 1. C. H.
Goh, National University of Singapore, Department
of Orthopaedic Surgery, Singapore General Hospital,
Singapore.

147



Ld# I C. H. Goh, 5 E. Solomonidis, W. D. Spence and 7. P. Paul
US.A. U.K.

(Fishman et al. 1975) | (D.H.S.S., 1976)
Ankle/foot B/K A/K B/K A/K
components
Uniaxial 15% 23% 89% 79%
SACH 81% 74% 1% 2%
Others 4% 3% 10% 19%

U.S.A. U.K.

Amputation level Glattly, 1964  Kay & Newman, 1975 | D.H.S.S., 1976 D.H.S.S., 1980
Upper extremity 14.5% 8.3% 5.4% 4.3%
Above-knee 441 o 32.6 o 52.7 o 51.7
Below-knee 3 Maisdis 535 4% 314 841% a5y Sl
Other lower extremity 4.6% 5.3% 10.5% 8.3%




Evalwation of SACH and uniavial feet 145

RIGHT VIEW FRONT VIEW LEFT VIEW
Marker NumBERs AND THEIR LOCATIONS
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Evalpation of SACH and wnicxial feel

Amputation level Amputee Amputee’s own prosthesis Overall preference
BRO002 SACH SACH
BR003 SACH SACH
Below-knee amputees BL004 Uniaxial (wooden) Uniaxial (moulded
BRO005 SACH Uniaxial (moulded
BR007 Uniaxial (wooden) No preference
BL012 Uniaxial (moulded) Uniaxial (moulded)
AR001 SACH SACH
AL006 Uniaxial (moulded) Uniaxial (moulded
Above-knee amputees ARO010 Uniaxial (wooden Uniaxial (moulded
ARO11 Uniaxial (wooden Uniaxial (moulded
ALO013 SACH SACH
Below-knee amputees
Temporal Contralateral side Prosthetic side
components of Normal
stance phase subjects  SACH foot Uniaxial foot SACH foot Uniaxial foot
Heel-strike to foot-flat 17.9% 19.6% 21.1% 44.5% 22.4%
Foot-flat to heel-rise 55.2% 53.6% 50.0% 15.9% 44.0%
Heel-rise to toe-off 26.9% 26.8% 28.9% 39.6% 33.6%"
Normal SACH foot Uniaxial foot
Speed of walking (m/s) 1,465 1,354 1,360
(+0.085) (£0.139) (£0.095)



152 I C.H Goh, 5. E. Solomonidic, W. 3. Spence and 1. F. Paul
Above-knee amputees

Temporal Contralateral side Prosthetic side
components of Normal
stance phase subjects SACH foot Uniaxial foot SACH foot Uniaxial foot
Heel-strike to f)ot-flat 17.9% 18.8% 18.1% 33.7% 20.4%
Foot-flat to heel-rise 55.2% 51.6% 53.5% 15.6% 36.5%
Heel-rise to toe -off 26.9% 29.6% 28.4% 50.7% 43.1%

Normal SACH foot Uniaxial foot
Speed of walking (m/s) 1,465 1,043 1,043

(+0.085) (£0.062) (£0.062)



Evelwation of SACH and wrfacial fect 133

CONTRALATERAL SIDE

PROSTHETIC SIDE

UNIAXIAL FOOT SACH FOOT

BODY
FF| HR, WEIGHT
FF
FORCE
VECTOR
SCALE
100N,/DIV
v

<= DISTANCE 10CM/ DIV

CONTRALATERAL SIDE

PROSTHETIC SIDE

UNIAXIAL FOOT SACH FOOT

FF
Ao

BODY
WEIGHT

FF HR

FORCE
VECTOR
SCALE
100N/DIV

~afmm= DISTANCE 10CM/DIV
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Previtfeetice ared Ovihiotics Snreenadonal, 1984, 8, f15-138

Periods Number Percentage Percentage rise

60-63 261 14-33

64-68 284 15-60 9
69-73 343 18-84 21
74-78 554 30-42 62
79-83 379 20-81 -32

Total 1,821 100.00

Period
60-63 64-68 69-73 74-78 79-83|60-83
Al correspandence W he sddressed 1o Dr. K. M, Whole group 31-79 36-46 38:16 40-54 44-02(39-05
Chan, D:Fpurlmcnl of Orthopacdic and Traumatic Male 33-90 35-52 36-13 38-80 39-49|37-03
Surgery, Paculty of Medicine, The Chingse University. — gemaie™ 3175 39.03 44-03 43-82 53-20|44-74

of Hong Kong, Sha Tin, N.T., Hong Kong.
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K. M. Chan, I}. Cheung, A, Sher, P. C, Leung, K. T. Fu and J, Lee

Age group 60-63 64-68 69-73 74-78 79-83 Total

Number Percentage

20 40 55 72 118 53 338
(19:5%)

2140 110 106 105 164 116 601
(34:7%)

41-60 70 86 116 148 88 508
(29:3%)

>60 7 23 38 116 101 285
(16:5%)

Total 236 270 331 546 358 1,732

Age group Period

60-63 64-68 69-73 74-78 79-83
20 227 2:06 4-54 2-81 2-53
2140 5.8 7-15 7-08 466 6-73
41-60 338 2:19 364 3-00 3-19
>60 6-00 1-30 1-24 1-64 0-68

Upper limb
Shoulder disarticulation 15 0-85
Above-elbow 70 3-98
Below-elbow 269 15-30
Through-wrist 32 1-82
Hand 234 13-30
Lower limb
Hip disarticulation 44 2-50
Above-knee 284 16-30
Through-knee 95 5-40
Below-knee 648 36-90
Syme 28 1-60
Foot 36 2:10
Others 3 0-20
S'D A/E B/E T/W Hand Total
20 4 1 47 78 148
(27-3%)
21-40 7 27 101 13 100 248
(45-7%)
41-60 3 17 58 9 43 130
(23:9%)
»60 0 3 11 1 3 17
: (3-1%)
Total 14 56 217 31 224 543
H/D A/K T/K B/K SY Foot Total
20 17 36 11 63 2, 8 137
(50%) (14-8%)
2140 13 64 20 109 10 11 227
(48%) (24-6%)
41-60 7 73 27 182 4 296
(61%) (32:1%)
>60 3 48 22 181 263
(69%) (28:5%)
Total 40 221 80 535 21 26 923




Amipuiee survey 157

Upper limb Lower limb Total

Left 239 554 793
Right 306 549 855
Bilateral 21 42 63
Total 566 1,145 1,711
Age group
Cause Total
<20 21-40 41-60 >60
Congenital 18 4 1 0 23
Traumatic 82 131 81 26 320
Infective 16 47 89 37 189
Neoplastic 12 14 8 7 41
Vascular and
diabetic 3 18 51 104 176
Total 131 214 230 174 749
Type
Cause Total (%)
Upper limb Lower limb
Congenital 9 12 21 (2-83)
(5%) (2%)
Traumatic 169 145 314 (42-4)
(89%) (26%)
Infective 4 191 195 (26-4)
(2%) (35%)
Neoplastic 6 35 41 (5-54)
(3%) (6%)
Vascular and 1 168 169 (22-8)
diabetic (1%) (31%)
Total 189 551 740 (100)

Note: % of () is to the column.
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Foor foading in ampuice sance 163
Walking Training Bioeng. Non-amp.
School Centre group
A/K B/K B/K
n=12 10 9 42
(i) (14) ®)
Prosthesis 36% 48% 41%
Anteroposterior (46%) (45%) (42%)
ICFP position
Natural limb 4% 37% 37% 41%
(% from rear) (39%) (36%) (33%)
Prosthesis 46% 39% 43%
Mediolateral (46%) (42%) (39%)
ICFP position
Natural limb 52% 54% 1% 49%
(% from medial) (58%) (51%) (51%)
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Hydraulic Cushioning

Can be used
as the knee
joint in the
conventional
prosthesis.

Three sizes:

L. M. S.
available.
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