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Editorial

The basic idea behind the formation of ISPO was the establishment of an umbrella organisation
which could encompass all those who provide treatment and service to amputees and other physically
disabled patients. The focus throughout would be on the team approach. It became obvious at an early
stage that great emphasis would be placed on education. Over the years through a series of seminars
(Holte 1968, Montreux 1974, Moshi 1984, Toronto 1984, Jonkoping 1985, Glasgow 1987) ISPO
identified its priorities in education, evolved a philosophy and laid down guidelines. As a
consequence, when WHO established its own guidelines for training of personnel in developing
countries in 1990, ISPO was in a good position to influence the outcome.

ISPO has also striven to establish the basis of patient care through consensus conferences, in
Glasgow, Scotland 1990 on amputation surgery and in Durham, USA 1994 on cerebral palsy. These
are to be followed by another consensus conference on appropriate prosthetic technology in
Cambodia, in 1995.

ISPO has in the past arranged short-term courses on amputation surgery and related prosthetics in
the industrialised world. Following the Glasgow consensus conference the Executive Board and the
re-constituted Education Committee decided on an outreach programme for the developing world by
organising one-week courses on Compound Fractures, Amputation Surgery and Related Prosthetics
and Rehabilitation. A detailed description of the first programme in Tanzania, 1993, was published in
Prosthetics and Orthotics International in August of that year. The intention in incorporating the
handling of compound fractures, which does not normally fall within the field of ISPO’s work, was
that in the developing world such events often lead to amputation because of the soft tissue problems
encountered after war injuries or other high energy trauma with excessive risk of infection. In offering
these courses, ISPO felt it imperative to collaborate with other important bodies working in the
developing world like the World Health Organisation (WHO), and non-governmental organisations
such as World Orthopaedic Concern (WOC) and in particular the Intemational Committee of the Red
Cross (ICRC) which has extensive experience in providing services based on local conditions. These
organisations have willingly participated and financially covered their own lecturers, whereas ISPO
has picked up the costs of the additional faculty and all the local arrangements. To encourage
reasonably large attendance, registration fees have been kept down to 100 USD. With the high air fare
rates for the international faculties in particular this could only be done at a cost to ISPO. The lecturers
have not received any fees, but their direct costs for transport and accommodation have been
reimbursed together with a modest subsistence, based on Danish Civil Servants regulations. ISPO
wishes to acknowledge the contribution from the lecturers, who all took part without compensation for
loss of income and incurred excessive work-load accrued at their institutions or companies after their
return to work. ISPO has many good and supportive friends in the industry, and our expenses for these
courses have been considerably decreased through exhibition fees or direct payments for translation,
social events and the like; and further, some have directly supported individuals to participate.

The lecturers are shown in the attached table which also displays the content of the programmes.
The Society has used lecturers who have a high level of teaching experience and professionalism, have
an international rcputation, and have an experience or understanding of the needs in the developing
world. Also, we have aimed to involve individuals who know the philosophies of ISPO and its
collaborating bodies. It has been found useful to involve individuals from the area, appointed by the
local organisers, in order to create a programme which is in accordance with the practice of the region.

In Thailand, the co-organisers were the Thai Orthopaedic Association (Chairman, S. Waikakul).
There were 68 patients from Thailand, Cambodia, Japan, Malaysia, Singapore, and Vietnam. The special
feature of this programme was the discussion about education in prosthetics and orthotics and about
prosthetic supply conducted by T. Keokarn, Thailand; S. Sawamura, Japan; J. Gehrels, ICRC; Ha Ahn,
Vietnam. It appears that in Thailand most personnel in prosthetics and orthotics are educated to “Category
3”. The goal is “Category 2”, which could be made possible by the Japanese support for a school in the
region. The provision of CAD CAM prostheses in Vietnam was described by E. Burgess, USA. Further
the community based rehabilitation programmes advocated by WHO (E. Pupulin) were discussed.
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The co-organisers in Slovenia were Professor Crt Marinéek and his staff from the Rehabilitation
Institute in Ljubljana. There were 73 participants from Slovenia, Albania, Armenia, Azarbaijan,
Belgium, Bosnia/Herzegovinia, Czech Republic, Croatia, Finland, Georgia, Hungary, Iceland, Israel,
Italy, Jordan, Kuwait, Lithuania, Malta, Russia, Tajikstan and Yugoslavia. Of particular relevance was
a session on war injuries delivered by the WOC representative, Don Nagel, USA. A session was
allocated to WHO, represented by H. Hermanova, WHO Europe, and B. Lagerkvist, WHO Croatia,
which addressed issues related to standards for rehabilitation of the amputee. As a result the dialogue
will continue between WHO, the WHO collaborating centres, ISPO and other agencies in order to
develop European Guidelines for the rehabilitation of all persons with amputations in both the stable
and emergency sitvations.

In Panama the co-organisers were ISPO Panama, represented by A. Saldana and R. de Saez.
There were 117 participants from Panama, Colombia, Costa Rica, Curacao, Dominican Republic, El
Salvador, Guatamala, Jamaica, and Trinidad and Tobago. Again, the special feature of the closing day
was a long discussion on education systems in the Central American region. There is a great variation
with regard to the prosthetic and orthotic services between the countries, ranging from 11 orthopaedic
technologist (Category 2) in Panama to serve 2.5 million inhabitants, an equivalent situation in El
Salvador, but only 15 un-educated workers to serve 30 million inhabitants in Colombia. A working
group with one representative from each country present was formed with the purpose of analysing the
situation following the close-down of the World Rehabilitation Fund school in the Dominican
Republic, and formulating a proposal to each of the governments in the area with regard to the
establishment of a regional school.

ISPO has now completed four courses in the developing world with great success. The message
about the team approach has been well received, but there are obvious communication problems
between the professionals in most countries and in particular between the surgeons and the other
members of the team. All courses were well attended by surgeons, rehabilitation physicians,
physiotherapists, and providers of prosthetic and orthotic services. The content of the teaching
programmes has been based on approved principles and techniques, flavoured with high technology
from the industrialised world, and appropriate technology based on sound and approved
biomechanical principles but using locally available materials. The collaboration with ICRC in respect
of appropriate technology, with WHO regarding patient care systems, and with WOC on trauma
surgery has indeed been very successful and stimulating. ISPO may in the future arrange at least one
course per year in the developing world with a now well tested formula. As the site for the next course
has not yet been decided, proposals or invitations will be most welcome.

John Hughes

Norman A. Jacobs
J. Steen Jensen
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Benchmark data for elderly, vascular
trans-tibial amputees after rehabilitation

W. A, HUBBARD* and G. K. MCELROY**

* The Queen Elizabeth Centre, Ballarar, Victoria, Australia
** Ballarat University College, Ballarat, Victoria, Australia

Abstract
Benchmark data for lower limb amputees is
often limited o young subjects who have had
their amputations as the result of trauma. The
majority of trans-tibial ampuiees rehabilitated
are, however, elderly vascular amputees who
may have different gait charactenistics than their
younger counterparts. Without biomechanical
analyses to provide such benchmark data for
this group it is not possible to compare the
effects of different rehabilitation programmes,
gait training regimens, or prosthetic devices.
Twenty elderly vascular trans-tibial amputees
rehabilitated at The Queen Elizabeth Centre,
Ballarat, Australia and at least six months post-
amputation were mcasured in respect of kinetic
and kincmatic parameters, and relationships
between gait speed, consistency, und function
were demonstrated. Further, an unexplained
vertical ground reaction force pattern was
demonstrated in faster, more {unctional
amputees.

Introduction

While different rehabilitation  progranimes
and types of prostheses exist for lower limb
amputees, 1o  benchmark  biomechanical
analyses are available for elderly trans-tibial
vascular  amputees  against  which  the
performance of patients leaving a rehabilitation
programine can be measured.

Such profiles exist for fit people of all age
groups, and in part for those with pathology
(Cheung ef al., 1983; Olney er al, 1979).
Without detailed gait profiles for fit, elderly,

All  correspondence  to be  addressed  to
Wendy A. Hubbard, Chief Physiotherapist, The
Queen Elizabeth Centre, Ballarat, PO Box 199,
Ballarat, Vicloria, Australia 3350,
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vascular amputees there is no standard against
which to assess the relative differences between
the various rehabilitation approaches for this
group,

This  study, conducted at The Queen
Elizabeth Centre, Ballarat (QECB), quantifies
the gail performance of vascular trans-tibial
amputces who have participated in a gait
training regimen which is particularly designed
to facilitate early discharge from in-patient
treatment. The training regimen relies on the
whole method of motor re-education,
minimising the use of support rails, rather than
the more traditional progressive part methods
and early reliance on rails. The philosophy of
early discharge is balanced against the necessity
of ensuring a gait pattern which is economical
of effort and promotes optimal functional
mobility.

The relatively short in-patient stay at the
QECB for new amputees, 17 days on average in
1991/92 (Carter, 1992} compared w much
longer stays in other settings (Baker and
Hewison, 1990), permits this group of clients to
return home quickly after surgery and to expect
a high level of gait quality.

It is envisaged that clinicians who advocate
the use of different therapeutic regimens and
prostheses will be able to assess the length of
stay and gait performance of their clients in the
light of the parameters investigated in this
study.

Rehabiliration outcomes can be measured in
scveral ways, dependent upon the perceived
goals of care, Length of time spent in hospital
provides an estimate of treatment cost, while
functional measures provide information about
the ability of individual clients to live
independently once the rehabilitation process
has been completed.
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Standing balance in trans-tibial amputees following vascular
disease or trauma: a comparative study with healthy subjects

Y. HERMODSSON*, C. EKDAHL**, B. M, PERSSON* and G. ROXENDAL**

* Department of Orthopaedics, Helsingborg Hospital, Helsingborg, Sweden
** Department of Physical Therapy, Lund University, Lund, Sweden

Abhstract

Standing balance measured as sway and
standing time both on one and two legs, was
studied by use of a stable force platform
(Kistler) in 36 patients aged 48-87 years with
trans-tibial amputation and 27 healthy subjects
matched for age. The aim of the study was to
compare postural function in standing in two
groups with unilateral trans-tibial amputalions,
separating vascular disease from (rauma.
Results revcaled that the vascular group had a
significantly increased sway in the lateral
direction compared with the healthy group,
when standing on both feet close together for 30
seconds, looking straight ahead or blindfolded
(p values ranging from (.003 10 0.02). In the
sagittal dircction the trauma amputees had a
significantly decreased sway when looking
straight ahead, comparced to the vascular and
healthy groups (p values = 0.03). No significant
differences in the lateral or sagittal direction
were seen armong the three groups when
comparing standing on one leg. There was a
significant difference, however, in the standing
time in the one-leg standing test of the vascular
group when compared wilth the trauma and
healthy groups (p values ranging from 0.0009 to
.02). In conirast to the vascular group, all
subjects in the trauma and healthy groups from
438 to 59 years could stand on the healthy leg for
30 seconds when looking straight ahead, and
from 60 to 7? years they could stand for §
seconds. None in the vascular or trauma group
older than 80 years could stand on the hcalthy
leg for 5 seconds. The standing balance of the

All  correspondence  to  be  addressed 1o
Y. Hermodsson. RPT, Departinent of Orthopaedics,
Helsingborg  Hospital, §-251 87 Helsingborg,
Sweden,
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vascular amputees was found to be nferior to
that of the trauma amputees. In conclusion,
vascular and trauma trans-tibial amputees
should not be considered as an entity in test
situations or rehabilitation programmes.

Introduction

In physiotherapy early rehabilitation of the
leg amputee comprises exercises in one-leg
standing. Not until the patient is fitted with a
prosthesis is training in standiog and walking on
both feet possible (Moncur, 1969).

In Northern Europe, 85% of the amputations
are performed because of vascular disease with
or without diubetes mellitus, the rest are
because of trauma, tumours or congenital
deficiency (Murdoch, 1984). Many of the
vascular amputees have concomitant diseases
reducing their chances of regaining their
balance while standing and of becoming a user
of a prosthesis (Hansson, 1964; Levine, 1984).
Smoking is a well-known factor affecting the
coursec of vascular disease (Liedberg and
Persson, 1983), The vascular amputee has a
lower success rate in prosthetic fitting than
other groups of amputees, and female vascular
amputees have a higher failure rate than males
in wsing the prosthesis (McKenzie, 1953). Due
to the systemic disease, the vascular amputee is
generally older than 350 years at the time of
amputation in contrast to the trauma amputee
who usually is younger, with men being
predominant (Hansson, 1964).

Sway is a measurement of standing balance
(Begbie, 1969; Brocklehurst er al, 1982;
Mathias et al., 1986). Many reports have
described sway as being related 1o age
(Brocklehurst er ¢f., 1982; Dornan ef al., 1978,
Ekdahl er «l., 1989; Ekdahl and Andersson,
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1989; Fernie et al., 1978; Overstall ef al., 1977;
Sheldon, 1963) and sex (Ekdahl et af., 1989;
Ekdahl and Andersson, 1989, Juntunen et af.,
1987; Overstall et al., 1977; Yoshida ef al.,
1983) in healthy subjects. Vision influences
sway (Jamlo and Thorngren, 1991; Pykké et al.,
1990} and this has by some authors been shown
to be of particular importance when the
somatosensory information is reduced as in leg-
amputees (Doman et al., 1978; Fermnie ef al,,
1978; Guerts et al., 1992; Holliday et al., 1978)
though this has not been found by others (Vittas
et al., 1986). In a recent investigation, male
trans-tibial amputees with diabetes mellilus
were found to sway more than healthy subjects,
with eyes either open or closed when standing
on both feet (Isakov et al., 1992). Medication is
likely to influence sway, but has not been
proven to do so (Brocklehurst er al., 1982;
Overstall et al., 1977).

Timed balance tests are related to age in the
same way as sway (Bohannon et al., 1984). In
the literature various time limits such as 30
seconds (Bohannon et al., 1984; Ekdahl ef al.,
1989; Ekdahl and Andersson 1989)and 60
seconds (Brocklehurst ef al., 1982; Dornan et
al., 1978; Fernie et al., 1978) have been used to
test the ability to stand on both feet with eyes
open or closed. Standing on one leg while
looking straight ahead for 30 seconds was
regarded as normal for healthy subjects up to
the age of 54 by Ekdahl ef al. (1989), while a
time limit of 5 seconds for this (est was
considered to be adequate by Bohannon et al.
{1984) for healthy subjects fTom 60 to 69 years.

Most studies concerning standing balance in
leg-amputees have been carried out with regard
to the level, irrespective of the cause of the
amputation. Thus, there is a lack of knowledge
as to whether the standing balance in vascular
amputees differs from that of other amputees
and little interest has been shown in the one-leg
standing of the leg amputee. In this study the
authors have focused on the standing balance
during quiet stance in leg amputces, measured
as sway and standing time both on one and two
legs.

The aim of the study was to compare posiural
function in standing in two groups with
unilateral trans-tibial amputations for either
vascular discase or trauma and to compare the
results of the two groups with the results from a
group of healthy subjects.

Subjects and methods
Subjects

The criteria for inclusion in this study were:
unilateral trans-tibial amputatton for either
vascular disease or trauma with an age of 48
years and above at the time of investigation; no
major sight problems (with glasses if needed);
ability to talk and write in Swedish and to be
able to walk indoors with a prosthesis without
using a walking aid.

A total of 36 patients fitted with a prosthesis
at the Orthopaedic Workshop at the Helsingborg
Hospital, Sweden, fulfilled the inclusion criteria
and werc asked to participate in the study. All
the men in the vascular group and all the
women in the vascular and trawma groups
selected agreed to participate. Two men in the
trauma group were mnwilling 1o take part in the
study and one man was excluded due to drug
abuse.

Vascular amputee group. Included in the
study were 18 subjects {6 women, 12 men;
mean age = 68.8 years, SD = 12.0, range = 48-
87 years). The mean age of the women was 71.8
years (SD = 15.0, range = 51-87), and of the
men 64.7 years (SD = 10.6, range = 48-82).
Mean time since the amputation was for the
women 5.0 years (8D = 4.7, range = 2-14) and
for the men 7.0 years (SD = 5.7, range = 0-18).
Half of the women and one third of the men in
the vascular group had diabetes mellitus.
Concomitant diseases among the women were
hypertension in 3 cases and among the men,
gastric ulcer in 1 case and varicose ulcer of the
healthy leg in another. In addition, 1 woman
and 2 men had a big toe amputation on the
healthy leg. Concerning pharmacological
treatment, 5 of the 6 women and 6 of the 12
men  were on  antihypertensives  and/or
analgesics; 1 woman and | man were on
antihypertensives, analgesics and sedatives; 1
man was on antacids and 4 were not on drugs at
all. Three men considered their hearing to be
bad, but this was not evident at the clinical
investigation. Further characteristics of the
vascular group are shown in Table 1.

Trauma amputee group. Included in the study
were 18 subjects (3 women, 15 men; mean age
= 63.9 years, SD = 10.0, range = 48-82 years).
The mean age of the women was 57.0 years (SD
= 7.8, range = 48-62), and of the men 65.3 years
(5D = 10.0, range = 48-32). Mean time since
the amputation and the first prosthesis was for




Vascular Trauma Healthy
Women Men Women Men Women Men
n==6 n=12 n=3 n=15 n=8 n=19
Characteristics f f f f f f
Sight (normal/
slight impairment) 33 7/5 21 10/5 3/5 14/5
Hearing (normal/
slight impairment/bad) 3/3/0 71213 3/0/0 8/512 6/2/0 8/11/0
Smoking habits (smokers/
ex-smokers/non-smokers) 1/1/4 5/413 1/0/2 31115 w7 3/6/10
Concomitant diszases (yes/no) 3/3 2/10 2/1 6/9 - -
Medication (yes/no) 6/0 8/4 2/1 877 - -
Side of amputation (right/left) 3/3 57 21 8/7 - -
Stump pain (yesno) 4/2 4/8 03 5/10 - -
Phantom sensation (yes/no) 4/2 11/1 0/3 5/10 - -
Phantom pain (yes/no) 4/2 10/2 21 817 - -
Walking aid outdoors (yes/no) 5/1 517 1/2 6/9 - ~




Vascular + trauma

Vascular group

Trauma group

Healthy group

(n=36) (n=18) (n=18) (n=27)

Test M SD n M SD n M SD n M SD n
| S(x) | 57 16 36 6.1 1.6 18 53 1.6 18 4.7 1.4 27
S(y) | 5.2 20 36 6.0 2.3 18 44 1.5 18 5.2 1.2 27

Standing time (s) | 30.0 00 36 |300 0.0 18 |[30.0 0.0 18 |30.0 00 27

Il S(x) | 7.2 23 30 7.8 1.5 13 6.8 2.8 17 6.0 23 27
S(y) | 6.8 26 30 6.8 2.6 13 6.8 2.7 17 6.7 23 27

Standing time (s) | 22.6 8.7 36 (233 11.3 18 |[30.0 0.0 18 | 30.0 0.0 27

1 S(x) | 98 6.1 16 9.4 2.5 5 |100 8.2 11 9.4 4.8 19
S(y) | 10.1 6.1 16 |11.2 2.8 5 9.6 7.2 11 9.7 39 19

Standing time (s) | 164 143 36 109 143 18 1223 122 18 [245 99 27

v S(x) = - 0 - - 0 - - 0 |103 7.0 19
S(y) - 0 - - 0 - 0 | 106 6.0 19

Standing time (s) | 1.5 36 36 1.0 40 18 20 32 18 [244 98 27




Vascular | Trauma Healthy
(n=18) | (n=18) | (n=27)
Test Time(s) | f f f
1 30 18 18 27
II 30 13 ) 15 27
15-29 B - -
5-14 3 - -
1-4 1 - -
0 1 -
11 30 5 11 19
15-29 2 1 1
5-14 - 2 5
1-4 - -
0 11 4 2
v 30 - - 19
15-29 1 - 3
5-14 ~ 2 2 4
1-4 1 4 1
0 16 12 2
Vascular group Trauma group Healthy group
(n=18) (n=18) (n=27)
Healthy leg Healthy leg Right leg Left leg
(-4 5-30s 0-4s 5-30s 0-4s 5-30s 0-4s 5-30s
Decades i f f f f £ f f
40-49 1 - 3 - 1 - 1
50-59 - 3 - i - 4 - 4
60-69 3 2 1 8 - 6 - 6
70-79 4 1 1 2 9 1 8
80-89 4 - 2 - 5 2 3




Test
I S(x)
S(y)
Standing time
I S(x) |
S(y) |
Standing time
I S(x)
S(y)
Standing time
v S(x)

S(y)
Standing time |

a) This test cannot be performed on empty groups.

Vascular + trauma

/healthy

P

0.01
0.44
1.00

0.02
0.93
0.04

0.75
0.74
0.02

a)
a)
0.0001

“l

i
4
|
|

Vascular

/healthy

p

0.0004

0.42
1.00

0.003

0.88

0.004

0.61

0

0.0009

17

a)

a)

0.0001

Trauma
/healthy

I!
0.21
0.03

1.00

0.30
0.79
1.00

0.45
0.20
0.59

a)
d)

0.0001

Vascular
/trauma
P

0.16
0.03
1.00

0.13
0.83
0.02

0.33
0.12
0.02

a)
a)
0.08
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the sway in trans-tibial amputees and healthy
subjects when blindfolded compared to looking
straight ahead in the two-teg standing test. All
trans-tibial amputees showed an increasc in the
lateral sway in the two-leg standing test when
looking straight ahead or blindfolded, compared
to the healthy subjects. Trans-tibial amputees
have earlier been found to sway more than
healthy subjccts when standing with eyes open
or closced (Fernic er al.. 1978; Isakov et al.,
1992). Variations in foot position affect the
measurements of standing balance (Kirby et al.,
1987) thus maxing comparisons with the result
of these studies difficult (Fernie er al., 1978;
Isakov et al., .992). Viltas ef al. (1986) found
trans-libial amputees for vascular disease and
traumna, men znd women between 16 and 59
years, to have a reduced sway in both
directions, and men above 59 yecars to have a
limited sway in the sagittal direction, compared
to healthy subjects when standing for 60
seconds with their eyes closed. This is partly in
agreement with the findings of the present study
and further discussed below.

When comparing the vascular and the trauma
amputees separately, when standing on both
legs, the sway amplitude of the trauma amputees
in the sagittal direction was decreased compared
to the healthy subjects, when looking straight
ahead, while the vascular amputees showed
increased postural sway in the lateral direction
in both test situations compared to the healthy
subjects. An increased sway in the lateral
direction compared to the sagittal direction in
elderly persons, was reported by Jarnlo and
Thomgren (1391) as a possible sign of
decreasing balance capacity. The men above 59
vears in the study of Vittas ef al. {1986} were
also found to have a limited sway in the sagittal
direction. They thought the reduccd sway to be
caused by the relatively stiff ankle of the
prosthesis and the fact that the healthy leg only
needs slight muscle movements to maintain
balance.

No significant differences in the lateral or
sagittal directions werc scen between the three
groups when comparing the sway amplitudes
while standing on onc leg. But the decreased
balance capacity of the wvascular amputees,
reflected as increased postural sway in the
lateral direction when standing on both feet,
compared to the healthy subjects as mentioned
previously, is now shown in the significant

difference in standing time when compared with
the trauma and healthy groups. This is caused
by the many dropouts in the vascular group of
all ages.

Not being able to stand with feet together,
eyes open or closed, for 30 seconds was
considered abnormal for subjects younger than
79 vears by Bohannon et al. (1984). As the
dropouts in the vascular and trauma groups
were on the whole older than 79, the authors are
inclined to say that a standing time of 30
scconds did not discriminate the amputees from
the healthy subjects. Ekdahl and Andersson
(1989) also came to this conclusion when
comparing subjects with theumatoid arthritis
with healthy subjects.

Standing on one leg for 30 seconds with
subjects berween the age of 48 and 59 years
caused dropouts exclusively among the vascular
amputces. The standing capacity of the trauma
amputees was quite up to the standard of the
healthy subjects in this age group. No
comparison can be made with others regarding
the amputecs, as the one-leg standing test has
not been reported for amputees previously, The
results obtained from the healthy subjects were
in accordance with the findings of Ekdahl er al.
(1989).

As the healthy subjects in this study were
standing with their shoes on and were allowed
to move their arms when standing on one leg,
the time limit of 5 seconds could be considered
adequate for the healthy subjects [rom 70 to 79
years as well as for this test. Still, the trauma
amputees kept pace with the healthy subjects
while the vascular amputees had some failures.
In theory, the authors think it could have been
possible for the trauma amputees to have had a
better standing balance on the healthy leg than
the healthy controls, but this study did not show
that.

Considering the loss of the calf muscles,
standing on the prosthetic leg cannot be
recommended as a test of standing balance in
ampuiees. However, the authors found it
interesting to investigatc as it has not been
reported on previously.

One man in the vascular group and one man
in the trauma group were on scdatives. Both
failed in the one-leg standing test. The trauma
amputee was the anly dropout of a total of three
in the trauma group between 70 and 79 years,
while the vascular amputee did not affect the
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result of the vascular group in this age range.
The authors are inclined to say that in
agreement with the findings of Brocklehurst er
al. (1982) and Overstall et al. (1977
medication has not been proven to influence
standing balance,

At the age of 80 and above, all the amputees
failed to stand on the healthy leg for 5 seconds
with even the healthy subjects starting to show
dropouts. This is worth noting as thc age group
of 80 years and older at amputation for vascular
disease in the south of Sweden has been found
to be the only age group showing an increase
(Eneroth and Persson, 1992).

In the literature therc is somc disagrecment as
to whether women (Overstall et al., 1977;
Yoshida er al., 1983) or men (Ekduahl er al.,
1989; Ekdahl and Andersson 1989; Juntunen e
al., 1987) show greater postural sway. There
are, however, methodological differences that
could affect the results of these measurements.
It would be interesting to see in an extended
study, whether the poor succcss of prosthetic
fitting in female vascular amputees in the
present study could be explained by a lower
balance performance, compared to male
vascular amputees.

As the vascular wnputees showed a decreased
balance capacity measured as standing time
compared with the healthy subjects and the
tranma amputees in the one-leg standing test, it
may bc argued that this difference could be
explained by the vascular disease. Further
studies will concentrate on the effect of specific
training in the one leg stunding of the vascular
ampuiee in connection with the amputation. In
addition, the possibiliies of the vascular
amputee becoming a user of a prosthesis will be
investigated.

To conclude, the standing balance of the
vascular trans-tibial amputees was found to be
inferior to that of the trauma trans-tibial
amputees, Consequently, vascular and trauma
trans-tibial amputees should not be considered
as an entity in test situations or rehabilitation

programines.
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result will be a posterior shift of the knee axis
with minimal cisturbance of the desired socket-
foot relationship.

The amount of forward shift (S) of the BMB
point per degree of socket extension (E) for a
given BMB-knee dimension (D) can be
computed easily using the following formuia:

S = (DYEY57.3

For example to find S, given D = 380 mm
(15in), E=1 degree

S = (380)(1)/57.3 = 6.6 mm (0.26 in) (per
degree of extension)

where 57.3 is the factor for conversion of
degrees to radians

Therefore, it is apparent that small changes in
the socket angle can have a major effect on the
posterior offszt. The compensating angular
change at the ankle would be somewhat smaller.
Assuming a length (L = 760 mm (30 in}) from
BMB to ankle, the angular change (A) at the
ankle would be computed from the formula:

A =573(S)(L)
A = 57.3(6.6)/(760) = 0.50 degrees plantar
flexion

To decrease the built-in offset, the socket is
flexed a small amount and the ankle is dorsi-
flexed.

Effect of foot adjustments on knee stability

It should be emphasized that a bit more
plantar flexion will probubly be welcomed by
the amputee since it will give more stability at
heel contact. To achieve the optimal settings
there are several foot function adjustments that
will have to be checked with the amputee;

1. If the amputee complains that heel pressure
is not felt while standing, have the amputee
move the {cot rearward and stand on the ball
of the foot. Explain to the amputee that this
is necessary if dynamic knee stability at heel
contact while walking is to be achieved
efficiently. This may require patience,
practice and retraining, but the result will be
worth the time and effort. When an air space
is incorporated into the bench alignment, the
amputee should not contact the heel on the
floor when standing at rest. Clearly this
systcm is not recommended for bilateral

trans-femoral amputees.

2. If the amputee complains of the leg being too
long, first check the leg length by examining
the height of the iliac crests and spinal
curvature with equal weight distribution on
both feet. If the prosthesis is too long, the
shank tube may need shortening, the foot
may have too much air space under the heel,
or the ankle has been plantar flexed more
than required for stability at heel contact.

3. If the amputee complains of lack of support
on the ball of the foot during roll-over try
increasing the amount of plantar flexion.
This is particularly iraportant with energy
return feet which must store energy by
deflection of the keel (forefoot) under load.

In walking, the foot should approach the floor
in a slightly plantar flexed atiitude, the centre of
pressure should move quickly and smoothly
forward from the heel to the ball of the foot, and
the amputee should not have the sensation of
either “walking over a hill” or “lack of support
during roll-over”.

The knee will be secure as soon as pressure is
established on the ball of the foot. Most knee
instability problems are due to 1) a dorsiflexed
foot, 2) a stiff plantar flexion bumper, or 3) a
firm heel cushion action. Any of these factors
will prolong the {ime of weight bearing on the
heel.

If a SACH foot is used the heel cushion must
be softer than for a trans-tibial amputee. Use a
soft grade and ensure the foot is fitted in the
shoe to allow at least 9 mm (% in) of heel
compression, An energy return foot should be
plantar flexed o account for the forefoot
deflection at push-off. The anierior-posterior
location of the foot relative to the shank centre
line would also be important as related to the
knee centre offset. But again, the foot position
is usually determined by the mechanical design
of the foot and the ankle connector.

In bench alignment the proper location of the
upper reference point on the socket, along with
the knee offset, should provide the necessary
knee stability. Adjustments to knee stability
should be done first at the foot and ankle.

A prosthetic foot of any typc must provide
three functions:

1. Shock absorption at heel contact
2. Smooth transition to a stable weight bearing
mode on the ball of the foot
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obtained. The cross-hatched area represents an
area where the knce centre in full extension can
be located and still maintain the two desired
characteristics: 1) stability at heel contact and 2)
ability to initiate knee flexion voluntarily just
prior to push off. The actual required muscular
effort on the part of the amputee will vary
depending on the alignment of the knee joint
within this V-shaped region.

The diagrams of Figure 4 have been drawn
for a typical trans-femoral prosthesis with knee
stability deterrnined solely by alignment of the
knee centre. No friction brake mechanism is
assumed to be incorporated into the knee
mechanism. Many  aclive  trans-femoral
amputees have the ability to exert muscle
moments about the hip joint much larger than
the moments requircd in Figure 4. Tt should also
be obvious that flexion and extension moments
about the hip are absolutely essential. An
amputee with a weak hip could not control a
single-axis knee without a knee brake or lock.

The instant centre

The “instant centre”, or more properly the
“instantancous centre of zero relative velocity”,
is a point where, for a very small change in the
angle of knee flexion, the thigh section rotatcs
about a point on an extension of the shank
which appears to be temporarily fixed. For
small angles of relative rotation one could
imagine a temporary hinge connecting the
shank and thigh sections at the instant centre.
For larger angles of rotation the instant centre
will change its location and a new temporary
hinge must be imagined.

For a four-bar linkage knee, the instant centre
(in any position of knee flexion) can always be
located at the intersection of the centre lines of
the anterior and posterior links which cennect
the socket section to the shank section of the
prosthesis. As the knee flexion angle is
increased the instant centre takes a series of
positions which typically trace a path on an
extension of (he shank which progresses
forward and downward toward the cosmetic or
anatomical knee centre,

An elevated and posterior location of the
instant centre will increase knee stability (see
the Appendix). With a single axis knee, the
location of the knee joint is also dictated by
placing it al an approximate anatomical location
with good cosmetic appearance while seated

with the knee at 90 degrees of flexion. A
propetly designed four-bar linkage knee also
allows the possibility of locating the instant
centre in full extension in a position within the
desired stable region of the stability diagram,
yet which maintains acceptable cosmetic
appearance at 90 degrees of flexion. Small
differences in link lengths and pivot locations
can result in major changes in the kinematic
behaviour of four-bar linkages, as will be
discussed in the following paragraphs.

The knee stability diagram is useful in
comparing the characteristics of three different
classes of four-bar linkage prosthetic knee
mechanisms: 1) the four-bar mechanism with
elevated instant centre, 2) the hyper-stabilized
four-bar, and 3) the voluntary control four-bar,
Each of these three classes of four-bar knee
mechanisms has a place in the fitting of
different groups of trans-femoral amputees.

The four-bar linkage with elevated instant
centre

The four-bar prosthetic knee with elevated
instant centre has been available for many years
and has the general appearance shown in Figure
5. It typically has a long anterior link and a
short posterior link. A four-bar linkage knee of
this class offers considerable stability at heel
contact and is of primary benefit to geriatric
amputees or other amputees with limited ability
to control stability through active and voluntary
control using residual hip function on the
amputated side. Devices of this type can be
designed 1o give a variety of functional
characteristics depending upon the arrangement
and length of the link lengths, pivot locations,
and cxtension stop adjustment.

The links of the hypothetical device shown in
Figure 5 have been designed to give extreme
stability at heel contact by having the instant
centre for full extension of the knee located
considerably posterior to the load line at heel
contact as shown in Figure 2{a). The knee is
forced into extension and is essentially
kincmatically locked in extension, No hip
extension moment exerted by the amputee is
required.

At push off the hip flexion moment exerted
by the amputee, with help from the offset load
on the ischial seat, is easily capable of shifting
the load line behind the instant centre as
required to initiate knee flexion. The elevated
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comtact and push off, but to have complete
control of knee stability over a limiled range of
knee flexion. The actual ability to control the
motion and stability of a flexed knee depends
upon the physical capabilities of the amputee. It
is desirable for the amputee to be able to react
to an event which might disturb the stability of
the weight bearing knee, particularly at heel
contact, to amest the tendency toward
uncontrolled flexion and voluntarily move the
knee to a stable position in full extension. As
the amputee zains experience in the use of a
voluntary control four-bar prosthetic knee, these
reactions become almost involuntary since this
is the way a non-amputee senses and reacls to
control knee stability.

Voluntary control of the stance phase
stability is most important over the first 10
degrees of flexion from a positien of full
extension. Figure 8 illustrates the path of the
instant centre for the University of California
four-bar polycentric knee. This design has been
cxtensively tested and the kinematics have been
shown to offer many advantages to active
patients with a desire to be aggressive walkers.
The voluntary control is perceived by the
patient as a “gliding motion” of the knee block
forward and backward over the shank with
controlled flexion and extension of the knee.
This has bezn shown to offer benefits in
controlling stability while the patient walks on
rough ground, sloping surfaces, or stair descent.
Other advantages include the ability to bear
weight on a slightly flexed knee while taking
short steps around a counter, dancing, playing
golf, etc. Voluntary control may not be optimal
for genatric patients, although devices of this
Lype have beea fitted successlully to both active
older patients and active patients with very
short stumps.

The path of the instant centre for a voluntary-
control four-bar knee mechanism does not begin
at the extremely elevated and/or posterior
position in full extension, as has been shown for
the other two classes of four-bar mechanisms,
The [ull extension location of the instant centre
is approximately 100 mm (4 in) above and 6
mm (7 in) posterior to the vertical relerence
line. This location allows the path of the instant
centre to move smoothly forward and
downward with increasing angles of knee
flexion yet stay in an elevated position within
the stability zone for as much us 10 degrees of

flexion. The angles noted at poiats circled along

the path of the instant centre indicate the

corresponding angle of knee flexion.

The arrangement shown in Figure 9 is a new
design of a four-bar prosthetic knee, with
voluntary control characteristics very similar to
the original University of California model,
which has been developed by Hosmer-Dorrance
in cooperation with the author. The new model
is designed to provide egual or better
kinematics in a package which is well suited to
installation in current modular prostheses. The
original pneumatic swing phase control cylinder
and two-way valve have been retained with
minor modifications to allow installation as part
of the shank structure.

There are several functional advantages for
the mechanisms of Figures 8 and 9 which may
not be immediately apparent:

1. Ease of slope and stair descent. The
experienced and active user can descend
stairs using the “jack-knife” method without
having 1o place the heel on the outer edge of
the stair tread. The technique involves
placing the foot in the normal position then
flexing the knee under load and allowing the
opposite foot to drop down to the next step.
This can actually be done by locating the
heel of the prosthetic foot rearward against
the niser of the step, even with poor
visability.

2. Approximately 130 degrees of knee flexion.
This feature becomes very important in
entering and exiting automobiles. The
amputce can sit on the seat then reach down
and 1ift the flexed prosthesis into place rather
than place the extended prosthesis into place
before sliding into the seat. The extra
degrees of knee flexion can also be helpful in
many kneeling activities.

3. Increased toe clearance during swing phase.
Rotation about an elevated inslant centre
creates a posterior translation component for
the motion of the shank-foot which as the
knee flexes effectively raises the toe of the
foot more than 25 mm (Il in) higher than
would be seen with a single axis knee. It is
virtually impossible to stub the toe of the
prosthetic foot in level walking.

Alignment of the voluntary control four-bar
knee
The voluntary control four-bar should be
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obvious influence on knee stability at heel
contact. The knee may feel unstable to the
ampuiee during the period when all weight is
supported on the point of the heel. The function
of the foot should be to minimize this period
and move the support point to the ball of the
foot smoothly and rapidly. The heel cushion or
plantar flexien stiffness should be as soft as
possible without c¢reating foot slap and/for
difficulty in rolling over the ball of the foot.

Use of the SACH foot with a voluntary
control knee

The SACH {oot has been described by some
as not being optimal for trans-femoral
amputees. This would apply if the foot was
fitted with too hard a heel cushion or without air
space under the heel Either error will extend
the period of heel contact. It has been the
author’s experience that a properly selected and
fited SACEH foot will provide excellent
function when used with a voluntary control
four-bar knee.

The heel cashion stiffness must be carefully
selected. Tn general, a trans-femoral amputee
must be fitted with a softer grade of heel
cushion than a trans-tibial amputee of similar
weight and activity level. Many SACH feet, or
other similar solid-ankle feet, have been used
successfully wvith trans-femoral amputees.

Some comments on walking training

The walking training of the amputee in the
use of a voluntary control four-bar knee must
begin with a careful explanation to the amputee
of the conceplt of the instant centre and the
principles of voluntary control. The stability of
a voluntary control knee is not automatic and
the amputee rust be instructed carefully in how
to participate in the control of knee stability by
use of hip musculature. An active amputee with
a properly aligned single-axis knee will, most
probably, already be using the hip musculature
and the initial sensation of the amputee will be
that the voluntary control simply makes the
control of knee stability a lot easier.

For those amputees who have relied on
excessive alignment stability with a single axis
or over-stabilized four-bar knee there will be a
period of rcadjustment. The amputee cannot
relax the hip at heel contact and rely on the
alignment stability to provide knee security.
The amputee must be instructed to extend the

hip and press the stump backward in the socket
just enough to maintain the knee in full
extension against the stop at heel contact. If the
stump is not pressed backward the knee will be
unstable. The amount of hip moment required is
small and the amputee will quickly learn to
adopt this very natural method of knee stability
control,

It is assumed that the initial training will be
done during the dynamic alignment of the
prosthesis. If the amputee experiences a feeling
of lack of knee stability the foot function and
alignment should be checked, then, if necessary,
the socket should be extended in about one
degree increments and the foot plantar flexed
until the knee feels stable. Once the amputee
feels secure the training in the use of hip
musculature can continue,

Every effort should be made to move the
amputec outside the parallel bars as soon as
possible. One effective technique for walking
training is as follows:

L. Have the trainer providing instruction walk
alongside the amputee with the amputec’s
arm over the shoulder of the trainer to
provide support in case the knee buckles.

2. The trainer should use both hands to control
the flexion and extension of the socket as the
amputez walks. Place one hand on the
anterior surface of the socket and the second
hand posteriorly. The trainer provides the
stability control for the initial walking trials
by gently extending and flexing the socket at
the appropriate time.

3. As the amputee walks the trainer continues
to demonstrate and describe the conirol
action to the umputee. As the amputee
becomes morc familiar with the necessary
hip moments the trainer can gradually reduce
moments provided manually and the
ampute: will continue to walk unaided.

Appendix: The knee stability equation

Figure 11 shows the derivation of an
equation, (Eq. 4), which gives the magnitude of
the hip extension moment M, which would be
required to provide knee stability as a function
of the axial load P, the magnitude of an existing
brake moment M,, and the x-coordinate
(forward offset) and y-coordinate (elevation) of
the instant centre at heel contact. Note that a
friction brake will typically provide a moment
M, which cxceeds the value of P times x hence




Sum moments about Knee {)
Sum moments about Hip 3
Sy-F‘x+Mk=0 (Eq. 3)

-Mp, +SL=0 (Eq.1)
P Shear force S = MyL (Eq. 2) (Mp/Lly -Px + My = 0
H Mh P = Axial load force Solve for req'd hip moment My,
o MpRam g pante  [Th=ERPEY |54

, For a typical four-bar knee Mk = 0
M = Brake moment supplied by the A
(Eq. 5)

knee mechanism

K = either single axis or instant
centre for a four-bar linkage
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A study of 200 cases of congenital limb deficiencies

S. K. JAIN

Artificial Limb Centre, Pune, India

Abstract

An analysis of 200 patients with congenital
limb deficiency who attended the Artificial
Limb Centrc, Pune from Jznuary 1984 to April
1990 is presented. This group is representative
of the congenital limb deficient population of
the country. The commonest deficiencies were
transverse phalangeal total/partial deficiency
and transverse forearm partial deficiency
(below clbow) in upper limbs, whereas
transversc metatarsal total/partial deficiency and
transverse leg partial deficiency (below knee)
were commonest in lower limbs. Transverse
forearm partial deficiency was more common in
female, while transverse leg partial deficiency
was more common in male children, 16 patients
did not require any treatment, 6 needed only
surgical correction. Some 30 patients needed
surgery before prosthetic fitting, while 148
patients required only prostheses. Some 68% of
patients achieved satisfactory to excellent
results; 18% showed poor rehabilitation. No
definitive cause for the deformities could be
isolated; hows=ver, many parents believed that
possibic  exposure to the eclipse during
pregnancy was the cause of the deficiency. The
eldest child was most affected.

Introduction

The Artificial Limb Centre in Pune, one of
the biggest in the country and with its own kind
of rehabilitation centre, attracts limb deficient
patients from all parts of the country. Therefore
the limb deficient children attending this Centre
can easily be accepted as a representative
sample of the total congenital limb deficient

All  correspondence to  be  addressed to
Colonel § K Jain, Artificial Limb Centre, Pune 411
040, India.
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population of India.

Material and methods

This study includes 200 consecutive patients
with congenital limb deficiency, who came for
treatment to the Artificial Limb Centre, Pune
from January 1984 to April 1990.

Every patient was examined in detail and
deficiencics recorded. Special care was taken to
clicit history of matemal illness, consumption
of drugs, exposure to radiation as well as
hyperemesis, foetal trauma, vaccination,
smoking and alcoholic habits of expectant
mothers duning pregnancy. Other factors such
as the socio-economic status of the parents,
family history, position of child in the family
tree and history of any other sibling or close
relative similarly affected, which could possibly
throw light on the cause of the limb deficiency
were also examined.

Patients requiring any surgical intervention
before the prosthetic fitting were identified.
Surgery was carried out wherever necessary and
a prosthesis provided. The state of rehabilitation
was assessed as excetlent, good, satisfactory, or
poor, bhased upon functional achievement with
the help of a prosthesis. The group of patients
which did not require any treatment surgical or
prosthetic was also identified.

Observations and discussion
Incidence

The 200 congenital limb deficient patients
who visited this Centre were from a total
number of 5375 arnputees making the incidence
37 per thousand amputees. In western literature
the incidence is 30 per thousand (Vitali e af.,
1988).




Causative factors (probable) No of patients

Drugs 19
Previous abortions

Previous premature births

Previous Caesarean births

Injury to the abdomen during pregnancy
Radiation during pregnancy

Heredity

Exposure to cclipse

S = A

Total 6
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No of No of
Deficiencies Rt Lt Bil patients limbs
Transverse deficiency
Phalangeal total/partial deficiency 7 7 9 23 32
Metacarpal total/partial deficiency 2 6 - 8 8
Carpal partial deficiency 7 5 - 12 12
Carpal total deficiency 2 4 - 6 6
Forearm partial deficiency 23 32 2 57 59
Forecarm total deficiency 3 2 - 5 5
Upper arm total/partial deficiency 4 5 - 9 9
Shoulder total/partial deficiency 1 - - 1 I
Longitudinal deficiency
Radial total carpal partial ray 1 total deficiency 2 - - 2 2
Radius total/partial deficiency 1 - - 1 1
Ulnar total carpal partial rays 2, 3, 4, 5 total deficiency - 2 3 5 8
Ulna total/partial deficiency - 1 1 2 3
Radius ulna total/partial deficiency - - - -
Humerus total deficiency - - - - -
Humerus total radius ulna total/partial deficiency - 1 - 1 )
Total 52 65 15 132 147

No of No of
Deficiencies Rt Lt Bil patients limbs
Transverse Deficiency
Phalangeal total/partial deficiency 2 - - 2 2
Metatarsal total/partial deficiency 4 12 6 22 28
Tarsal partial deficiency 1 3 - 4 4
Tarsal total deficiency 2 2 5 9 14
Leg partial deficiency 10 11 - 21 21
Leg total deficiency - 2 - 2 2
Thigh total/partial deficiency 4 - - 4 4
Pelvis total/partial deficiency - - - - -
Longitudinal deficiency
Tibial total tarsal partial ray | total deficiency 3 - - 3 3
Tibia total/partial deficiency - - - - -
Fibular total tarsal partial rays 2, 3, 4, 5 total deficiency 2 6 10 12
Fibula total/partial deficiency 1 - — 1 1
Tibia fibula-total/partial deficiency - 3 - 3 3
Femur total/partial deficiency - 5 - 5 5
Femur total tibia fibula total/ partial deficiency 6 5 - 11 11
Shortening
Tibiofibular 4 7 - 11 11
Femoral Tibiofibular 5 2 B 7 7
Total 1 58 13 115 128




No of Upper Lower

Limbs involved patients limb limb

One upper limb 84 84 -

One lower limb 59 - 59

Bilateral upper limbs 17 34

Bilateral lower |imbs 20 - 40

One upper and one lower limbs 8 8 8

Three limbs 6 9 9

Four limbs 6 12 12

Total 200 147 128

Limb involved
Defects No of patients = =
—_ - State of rehabilitation | Upper % |Lower % |Overall

Constriction rings 8

Talipes equinovarus 3 Excellent 8 5%| 30 23%| 14%
Syndactyly 6 Good 36 24% | 60 48% | 36%
Spina bifida I Sa[isfm;[ury 44 30% 8 6%| 18%
Dislocation of h.p 1 Poor 34 23% 15 12%| 18%
Craniostenosis | Not known 13 9% 3 2%| 5%
Absent pectoralis major and minor I Not relevant 12 9% | 12 9%| 9%

21 Total 147 128

Total
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Technical note

A pilot study to test the influence of specific
prosthetic features in preventing trans-tibial amputees
from walking like able-bodied subjects

D. J. STEFANYSHYN#*, J. R. ENGSBERG**, K. G. TEDFORD*** and J. A. HARDER***

*Human Performance Laboratory, University of Calgary, Alberta, Canada
** St Louis Children’s Hospital, St. Louis, Missouri, USA
***Alberta Children's Hospital, Calgary, Alberta, Canada

Abstract

The purpose of this pilot investigation was to
develop a method to test the influence of
specific prosthetic features in preventing trans-
tibial amputees from walking like able-bodied
subjects. An able-bodied subject was fitted with
a patellar-tendon-bearing orthosis incorporating
several features of an amputee’s prosthesis.
Kinetic, kinematic and metabolic data were
collected as features were systematically
removed from the orthosis, While wearing the
orthosis the gait of the able-bodied subject
closely simulated trans-tibial amputee gait
kinematically, Kinetically and metabolically.
Although it was obvious that the vanous
prosthetic features inflvenced the kinetics and
kinematics of gait, they were difficult 10
quantify with oaly a single subject. However,
the two features which appeared to have the
largest influence in preventing trans-tibial
amputecs from  walking like able-bodied
subjects were patellar tendon loading and a
solid ankle.

Introduction

It has been well documented that trans-tibial
amputees (TTAs) do not walk like able-bodied
individuals (Breakey, 1976; Doane and Holt,
1983; Culham er al., 1984; Lewallen et al.,
1986; Winter and Sienko, 1988; Smith, 1990).
Engsberg et al. (1993) stated that TTAs will
now walk like able-bodied (AB) subjects until a
prosthesis is developed that functions like an

All  comespondence to  be  addressed  to
Jack R. Engsberg, Director, Motion Analysis Laboratory,
St, Louis Children’s Hospital, One Children’s Place,
St. Louis. Missouri 63110, USA.
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intact leg and foot. If the design of such a
device is to be undertaken it is critical to
understand the relative contribution of each
component of the prosthesis lowards permitting
or preventing TTAs from walking like ABs.

A patellar-lendon-beaning prosthesis with a
Symes fool terminal device includes the
following major components: a) a solid ankle
allowing no dorsiflexion-plantarflexion or
eversion-inversion, b) substantial loading on the
patellar ligament and other soft tissue regions of
the stump, ) passive flexion-extension at the
metatarsal-phalangeal joints, d) slight knee
flexion imposed by the socket and thus
preventing full knee extension, and e) a
cushioned heel to assist the foot in attaining a
foot-flat position. The contribution of each of
these components towards permitting or
preventing TTAs from walking like ABs is
presently unknown. For example, the lack of
dorsiflexion- plantarflexion in the solid ankle of
the foot must prevent normal walking. It would
seem that the extent of this prevention should be
quantifiable.

Two difficulties arise when considering the
use of an amputee as a subject. The first is that
adding and removing components of a
prosthesis 1s impossible since the amputee
requires the prosthesis to function. The second
15 that if components were removed, they could
nol be replaced with able-bodied functions,
thus, it would be impossible to directly
determine the influence of the component in
preventing the TTA from walking like an AB.
However, if an orthosis could be created for an
AB that fenctions like a prosthesis, features of
the prosthesis could be systematically varied to
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Ankle-Foot
Orthosis Features
(AFO)
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AFO2 solid ankle
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AFO3 solid ankle
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AFO4 solid ankle
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ground. The removal of both knee flexion and
passive flexion-extension of the forefoot had
small influcnces on gait according (o the
subject.

From the kinetic data and the supporting
subjective rating it appeared that the patellar-
tendon-bearing and the solid ankle had the
largest negative influence. The flexion-
extension of the forefoot did not appear to have
influenced gait during walking. Also, it
appeared the slight knee flexion was a positive
feature incorporated in the prosthesis to
compensate somewhat for the solid ankle and
patellar-tendon- bearing, These results are
important sincz current research is directed
solely at developing better feet to improve
function of the TTA. This data indicates that the
loading of the stump may be at least as
important. Research directed at alternative
loading scenarios may be necessary if TTAs are
to walk more like ABs.

In future studies it will be important to
include a large number of subjects to see if
similar trends appear and to be able o quantify
the influences of the various prosthetic features.
It will also be importunt to include other
activities in the protocol to determine the
influence of the prosthetic features during
activities other than level walking (i.e. walking
on uneven ground and running.)
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Message from the President

ISPO’s World Congress is the largest international
scientific event which covers all aspects of prosthetics,
orthotics and rehabilitation engineering. This Congress
occurs every three years and brings together all the
disciplines involved in the rehabilitation of the physically
challenged - orthotists, prosthetists, physicians,
surgeons, therapists, nurses, engineers, educators — all
those who work each day to restore or provide function
to individuals with neuromuscular skeletal disorders.

This 8th World Congress, our Silver Jubilee, will
bring experts from around the world to Melbourne,
Australia. This is the first time the ISPO World Congress
will take place in the Southern Hemisphere. It is the
opportunity to hear the latest in scientific information
and technical advances. The organisers have chosen the
theme of “East meets West-ISPO in the Western Pacific
meeting the rest of the world”. It is also an opportunity
for all of us to explore the world “Down Under”.

The 8th World Congress scientific programme will be
of interest to the entire rehabilitation team. The scientific
programme includes the popular instructional course
lecture series early each morning followed by symposia
presentations. Symposia presenters are all invited and
include experts from each of the disciplines involved in
prosthetics, orthotics and rehabilitation engineering
delivery. After lunch the Australian organisers have
introduced sessions called “Expert Viewpoint™. Again,
these are given by invited experts presenting their
viewpoints on selected topics, followed by response of
an invited discussant. This discussant may concur with
what has been presented or may have a different
viewpoint. This programme is designed to stimulate
thought and discussion. You can be sure the organisers
have selected some topics where controversy exists.

The free paper section of the programme provides the
opportunity to bring the newest information to
participants. Researchers and clinicians from around the
world have submitted abstracts of their work, and we
will all have the opportunity to see the future direction in
which our profession is heading. The commercial exhibit
will give us the big picture. We will be able to sece the
components, manufacturing materials, and equipment,
and treatment devices used in all aspects of
rehabilitation.

Poster presentations and videos provide another
format of education. We will be able to fill every
moment while at the Congress with information and
knowledge that we can use when we return home.

The Congress will not be all work We will all have an
opportunity to experience the Australian hospitality and
culture. I encourage all of you to take the opportunity to
visit and experience the natural beauty of this part of the
world. Melbourne itself is a beautiful city with
something to offer each of us

The programms is organised, events are scheduled,
and all plans have been made The Australian Organising
Cominittee has participated in all the past World
Congresses, and they are well aware of what is expected.
All we need to do is register and go to Melbourne. You
will take home the experience of a lifetime.

Melvin L. Stills

Message from the

Secretary General

The ISPO World Congresses had their genesis at the
ISPO International Symposium in Australia in August
1972, which was held so successfully.

In 1995 the first ISPO Triennial World Congress in the
Southern Hemisphere is being held in Melbourne,
Australia.

A very special effort has been made to present a
stimulating and challenging Scientific programme.
Additionally delegates can experience our unique culture
during and after the Congress.

It is a great honour that His Excellency, the
Honourable Richard McGarvie, Q.C., Governor of
Victoria is giving his official support to this 8th ISPO
World Congress.

The theme of the Congress is “East meets West —
ISPO in the Western Pacific meeting the rest of the
world”.

There is a high and diversified standard of
rehabilitative care in Australia. The ISPO Congress is
adopting a multi-cultural approach to ensure that the
needs of particular groups are met in the best possible
way, The opportunity will be available to study the wide
and diverse network of services which are available to
people in the area.

For many, attendance at our Congress will be the first
opportunity of visiting our country “down-under” and I
strongly recommend that you take advantage of this
occasion to extend your stay to visit other parts of
Australia. The choice is endless from the beautiful
beaches and spectacular coral of the Barrier Reef to the
sunburnt centre of Central Australia and Ayers Rock; the
unique fauna and flora throughout the continent to the
spectacular rainforests of the tropics; the national parks
and mountains in the southern parts of Australia.

Please come and join us on this historic occasion of
the Silver Jubilee of ISPO.

Valma Angliss

Scientific Programme

The scientific programme has been designed to place
special emphasis on a discussion to place special
emphasis on a discussion and investigation of current
problems and the relevant research across the entire field
of ISPO, as we approach the 21st century. Each day has
been allocated a special theme relevant to the issues of
our profession and within that theme, topics will be
addressed segmented into different categories.

Expert Viewpoint

These presentations provide an opportunity for experts
to present an overview of a state-of-the-art topic drawing
on personal experience, ideas and research in
summarising significant changes over the past three to
five years. The presenter’s paper will be followed by a
response, either endorsing the views of the presenter or
challenging the statements by providing alternate
viewpoints. Interaction and discussion from the floor will
be encouraged throughout the latter part of the session.

The provisional programme of Expert Viewpoint
sessions includes:

¢ Changing attitude to amputation surgery
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Knee orthoses

CAD CAM update

Prosthetic and orthotic education in the developing
world

Management of limb fractures

Assessement of foot disorders

Lower limb prosthetic socket technology
Prosthetic and orthotic education in the industrial
world

Early management of the lower limb amputee
Adolescent scoliosis

Upper limb prosthetics

Low back pain.

Sympeosia

Symposia are multidisciplinary sessions or panel
sessions on reasonably specialised topics, equivalent to
free paper sessions except that they have been pre-
planned. The selected speakers will present different
aspects of a topic or different approaches to the topic.
These sesstons will feature current trends and recent
developments, presented by prominent speakers chosen
according to their international reputation.

The provisional programme of Symposia topics
includes:

« Interdisciplinary prosthetic care in a community
based rehabilitation setting
Intelligent prosthetic knees/electro-mechanical
prostheses
Footwear and management of foot deformities
Late effects of post-poliomyelitis
The elderly amputee
Ischial containment sockets
Prosthetic and orthotic services in the Western
Pacific and South East Asia
Mobility for the adult paraplegic
Management of the diabetic foot ulcer
CAD CAM in clinical practice
The technical approach for prosthetic provision in
developing countries
FES and hybrid orthotic systems
Pain in the amputee
Energy storing feet
Consumer focus
Management of spasticity to improve function in the
adult
Cultural attitudes to limb losses and prostheses
Assistive technology for severe disabilities
Prosthetic and orthotic education in developing
countries
* Management of spasticity to improve function in
children
Amputee athletes
Clinical gait analysis
Surveys of upper limb amputees.

Instructional Courses

The objective of the instructional courses is to provide
practical education in a specific topic by covering
information on methods that instructors have found to be
clinically effective. The courses are designed to cover the
technical aspects of accepted practice in a workshop
environment.

The topics were chosen mostly with a clinical

.

emphasis and give a wider coverage of non-prosthetic
areas. The aim is to cover in a ninety minute period all
the facets of each topic. Another aim is to attract and
bring together all appropriate disciplines for the topic in
the one integrated session.

The overall approach is to encourage full week
attendance by offering several parallel series, each
consisting of related topics dealt with sequentially. On
each day there is also a range of topics to allow a choice
for each discipline. The weekly programme will allow
each discipline a topic throughout the week for a variety
of disabilities.

Instructional courses will be scheduled daily for 90
minutes duration. As the cost of attendance is not
included in the registration fee please study the topics
offered and indicate the choice of courses you wish to
attend by filling in the appropriate box on the application
form. The cost of attendance is $AUD 50 per session
which must be remitted in addition to the registration fee.

The provisional programme of instructional courses
includes:

Sunday, April 2, 10.30-12.00

* Amputation in vascular disease (S1/90)

* Spinal cord injury — a team approach to patient

management (S2/90)

* Fracture cast bracing (S3/90)

* Management of the limb deficient child (S4/90)

» Management of cerebrovascular accident patients

(55/90)

Monday, April 3, 08.00-09.30

+ Syme and partial foot amputation: surgery,
prosthetics, orthotics and rehabilitation (M1/90)

* Management of degenerative disease of the spine
(M2/90)

* Amputations in trauma and cancer (M3/90)

« Upper limb orthotics (M4/90)

+ Anaplastology/optimising cosmesis (M5/90)

Tuesday, April 4, 08.00-09.30
* Trans-tibial amputation: Part 1 — surgery (T1/90)
* Scoljosis and kyphosis: surgical, conservative and
orthotic management (T2/90).
» Functional independence for amputees (T3/90)
* Assessment and management of the insensitive foot
(T4/90)
* Management of burn patients (T5/90)
Wednesday, April 5, 08.00-09.30
* Trans-tibial amputation: Part 2 — prosthetics and
rehabilitation (W 1/90)
* Seating: design and assessment of the patient
(W2/90)
¢ Management of foot disorders (W3/90)
* Upper-limb amputation: Part 1 — surgery (W4/90)
¢ Management of the unstable knee (W5/90)
Thursday, April 6, 08.00-09.30
Knee disarticulation and trans-femoral amputation:
Part 1 — surgery (TH1/90)
Wheelchair design and prescription (TH2/90)
» Footwear and orthotics (TH3/90)
Upper limb amputation: Part 2 — prosthetics and
rehabilitation (TH4/90)
Orthotics for arthritis (TH5/90)
Friday, April 7, 0800-09.30
* Knee disarticulations and trans-femoral amputation:
Part 2 — prosthetics and rehabilitation (F1/90)
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* Prosthetics and orthotics for sports applications
(F2/90)

« Computer information systems for prosthetics
(F3/90)

* Principles and practice of myoelectric technology
(F4/90)

¢ The ICRC system of component manufacture
(F5/90)

Free Papers

Authors of accepted papers will present the results of
their research, clinical and technological experience, to
benefit those who are interested and engaged in the same
field of activity. This will provide the opportunity for
discussion and interchange of information.

An invitation for application for scientific
presentations has already been circulated in a separate
brochure. Authors worldwide are invited to submit
abstracts to be included in the Free Paper Sessions or the
Poster or Video presentations and deadline for receipt of
abstracts for any of the session categories is September
1, 1994. Please contact the Congress Secretariat if you
require further infcrmation.

Poster Sessions

Poster presentations will be exhibited daily during the
lunch break.

Video Sessions
Several sessions will be held during the Congress for
video presentations.

Manufacturers’ Sponsored
Workshops

Three workshops will be held from Monday through
to Friday concurrently with the instructional courses.

The format of the Workshops will allow
Manufacturers to instruct a wide range of health
practitioners about their

* Products

¢ Prescription principles

* Applications

¢ Special techniques/alignments.

An additional fee of $AUD 25 is applicable for each
workshop attended. Please select your choice by
completing the appropriate box on the application form
and remit payment in addition to the registration fee.

The programme of Manufacturers Workshops
includes:

Monday, April 3, 08.00-09.30

FLEXFOQOT INC.: Optimising clinical results with the
flexfoot (MW 1).

BLATCHFORI): The criteria with functionality of
high activity (MW2).

M + IND, SEATTLE MEDICAL SYSTEMS
GROUP: Maximising efficiency in a cost conscious
environment. Effective use of CAD/CAM and
appropriate limb systems (MW3).

Tuesday, April 4, 18.00-09.30

BOSTON BRACE INTERNATIONAL INC.:
Treatment of ACL deficient knee using a Boston knee
brace (MW4),

OTTO BOCK: Time saving tips in orthotic
manufacture (MWS5),

USMC: The new USMC series of energy storing
lower extremity prosthetic components (MW6).
Wednesday, April 5, 08.00-09.30

FILLAUER INC.: New application for carbon
composites — PolyCar-C for thermobonding to plastic
and metal (MW7).

OTTO BOCK: A biomechanical approach to
prosthetic knee selection (MW8).

COMFORT & FIT AUSTRALIA: Pedonthic
management of the diabetic foot (MW9),

Thursday, April 6, 08.00-09.30

BLATCHFORD: The benefits of a Microprocessor
controlled lower limb system (MW 10).

OTTO BOCK: Myoelectric prosthesis: basic
troubleshooting (MW11).

USMC: Technical update of USMC lower extremity
modular prosthetic systems (MW12).
Friday, April 7, 08.00-09.30

FILLAUER INC:: Silicone suction socket (38) update
— upper and lower extremities (MW 13).

BLATCHFORD: The prescription criteria of knee
componentry (MW14).

HOSMER: Lower extremity endoskeletal systems
(MW15).

Knud Jansen Lecture

Knud Jansen, M.D. was the founder of the
International Society for Prosthetics and Orthotics
(ISPO), and was its President from 1970-1977. He was
an esteemed Orthopaedic surgeon in Denmark, having
been Chairman of the Danish Orthopaedic Association
and the Danish Society of Orthopaedic Surgery.

He was also Secretary General of the Scandinavian
Orthopaedic Association and for many years served as
editor of one of the most prestigious international
journals, Acta Orthopaedica Scandinavica. Knud Jansen
was a staunch supporter of the concept of the clinic team
and his influence has carried that important concept to
prosthetics and orthotics care worldwide. Jansen was a
champion of technical orthopaedics and rehabilitation.
His vision created ISPO and his influence still guides the
organisation.

The lecture in Knud Jansen’s name was established by
ISPO as a memorial to its founder. The lecture is
presented by a distinguished member of the society at
each Triennial World Congress.

The Knud Jansen lecture for 1995 will be delivered by
Sepp Heim and will be presented immediately after the
Opening Ceremony in the John Batman Theatre on
Sunday, April 2.

Awards
The Brian Blatchford Prize

The Brian Blatchford Prize has been established by the
Blatchford family to honour the memory of Brian
Blatchford. It is awarded every three years at the World
Congress of the International Society for Prosthetics and
Orthotics.

The prize of £2,500 will be awarded to an individual
who has an outstanding record of innovative
achievement in the field of prosthetics and/or orthotics.
The achievement should be related to prosthetic and/or
orthotic hardware, or scientifically based new techniques
which result in better prostheses or orthoses. The
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DECEMBER 31, 1994.
In order to qualify for membership fee, please advise
ISPO membership number on the registration form.

Cancellations and Refunds

Cancellations must be notified in writing to the
Congress Secretariat. Cancellations received prior to
February 15, 1995 will receive a 75% refund of
registration fees paid. After this date no refunds will be
applicable. Refurds of accommodation deposits are
subject to individual hotel policies on application.

Attendance Verification

Certificates of attendance at the Congress will be
available on request.

Letters of Invitation

The Organising Committee will be pleased to send
letters of invitation to prospective delegates making such
a request. It is understood that such an invitation is
intended to help potential attendees to raise travel funds
or to obtain a visa. It is not a commitment on the part of
ISPO to provide any financial support.

Liability

In the event of industrial disruption, the Congress
organisers accept no responsibility for loss of monies
incurred by delegates.

Keyword Programme Section
Please indicate up to six keywords of topics or your

particular field of interest on the registration form as
coded below:

A0l Cerebral palsy

BO1 Cerebral vascular accident (CVA)
C01 Diabetes

DO1 Education and training

EOl Foot disorders

FOl Fracture bracing

GOl Independent living

HOl Leprosy

101 Measurement technology

JO1 Muscular skeletal disabled

KO1 Orthopaedic footwear

LO1 Orthotics-lower limb

MO1 Orthotics-upper limb

NO! Paraplegia and quadraplegia

001 Performance appraisal of programmes
POl Poliomyelitis

Q01 Public health and epidemiology
ROl Recreation, leisure, music, sport
S0l Scoliosis

UO1 Sockets-prosthetic

V01 Symes and partial foot amputee
W01 Technology

X01 Trans-femcral (above-knee) amputee
YOl Trans-tibial (below-knee) amputee
Z01 Upper limb amputee

Social Programme
Welcome Invitation

Your first opportunity to officially experience the fun
and friendly spurit of your Australian hosts, whilst

catching up with old acquaintances and meeting some
new ones. The reception will be held in the Atrium of the
World Congress Centre and we hope to tantalise the taste
buds with our unique Australian fare and entertain you
with the folk lore of our more recent beginnings. There
could even be the opportunity for some toe tapping with
our bush friends.

Date: Sunday, April 2, 18.00-21.00.

Dress: Casual

Fee: Included in delegate and accompanying person

registration fee.

Melbourne Dine-out

Epicurean delights abound in Melbourne, the culinary
capital of Australia. The variety of Melbourne’s
restaurants is a gourmet’s delight as there are over 3,000
of them representing 70 national cuisines. We
recommend that you sample an appetising cross-section
of these restaurants during your stay and we have
dedicated this night for you to start your gastronomique
experience. Our restaurant advisory service will be on
site on Sunday, April 2 to assist with recommendations
and bookings according to your budget.

Date: Monday, April 3

Fee: Pay direct to restaurant of your choice

Bookings: On site at the World Congress Centre.

Congress Dinner

Our Congress Centre transforms to a backdrop for the
Congress Dinner, where the theme of Australia’s multi-
cultural background will be reflected. Dinner will
combine the best of Australia’s fresh produce presented
in the many tastes of our ethnic population. The
entertainment for the night will also reflect the same
theme as a pot-pourri of talent will entice you to join
them in a night of great fun and enjoyment.

Date: Tuesday, April 4, 19.30-23.00

Fee: $AUD85.00

Bookings: Registration Form

Dress: Lounge Suit.

Performance by the Australian Opera

A limited number of seats have been booked for the
Australian Opera’s performance of Gilbert & Sullivan’s
Patience. Starring Anthony Warlow, well known to
Australian audiences for his superb lead role in the local
production of Phantom of the Opera and also included in
the cast acknowledged Gilbert & Sullivan specialists
Dennis Olsen and Heather Begg. The performance will
be staged at the Victorian Arts Centre, a renowned
complex well worth the visit. Deadline for bookings is
January 15, 1995.

Date: Thursday, April 6, 1995

Fee: $65.00

Bookings: Registration Form,

Farewell Lunch

Join us to throw a “Prawn on the Barbie” at our
farewell barbeque. The opportunity to finally farewell
your international colleagues.

Date: Friday, April 7, 12.00-14.30

Fee: Included in delegate and accompanying person

registration fee

Dress: Casual.
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Lunch at The Grand Hotel in Yarra Glen.
1 glass of house wine with lunch.
Timing: 12.15-18.00 hours.

¢ Australian Animals

If you want to see Australian animals in their natural
bush environment, then our visit to Healesville Sanctuary
will enthral you. This wonderful sanctuary recreates each
animal’s natural habitat. You’ll smell the eucalypt forest
and hear the many sounds of the Australian bush as you
peak at koalas, kangaroos, platypus, emu, echidna — just
to name a few. To complete this experience enjoy a
traditional “Aussie BBQ”.

Cost: $99.00 per person.

Includes: 5 star coach equipped with toilet

Adrnission fee
BB(Q dinner with beer, red and white wine
Timing: 12.30-20.30 hours

Technical Tours

Please indicate your choice on the registration form
TOUR I: (Code TTOI)
Centre Of Integrated Equipment Services

This centre incorporates many areas. We will be
confining our visit to three of them, the Independent
Living Centre, the Microcomputer Applications Centre
and the Equipment Library. Experienced staff are
available for asssessment and advice with regard to the
specialised equipment on display. Arrangements can be
made to hire equipment for trials prior to expensive
purchases being made.

Tour Time: 13.30-15.30

Cost: $30.00

TOUR 2: (Code TT02)
The Alfred Group Of Hospitals

The Alfred Group of Hospitals is a large tertiary
referral centre providing a wide range of services. This
tour will include the Road Trauma Unit, a specifically
equipped and staffed centre to care for road trauma
patients. This centre is supported by the facilities of the
Alfred Hospital, which has a complete range of specialist
services and investigational facilities. The centre can be
rapidly accessed by both ambulance helicopter and
surface transpert. The Hyberbaric Unit will also be open
for delegates to visit. Hyberbaric medicine involves the
use of barometric pressure greater than that at sea level
for the treatment of diseases.

The tour will then visit the Caulfield campus to view
the Amputee Unit; a purpose adapted and fully equipped
unit which houses all staff with clinical, theraputic,
technical and manufacturing facilities and the Monash
Rehabilitation Technology Research Unit consisting of
an inter-disciplinary team with medical, theraputic, and
engineering  2xpertise, which work toward the
enhancement of quality of life of the musculo-skeletal
disabled patient.

Tour Time: Alfred Hospital (Acute): 13.30-15.00

Caulfield Campus (Rehabilitation): 15 00-17.00

Cost: $30.00

TOUR 3: (Code TT03)
Austin Hospital

The Austin hospital is a teaching hospital with both
acute and rehabilitation campuses Delegates will be

concentraling on the rehabilitation area of this hospital.
Client Groups catered for by this hospital include,
Amputees.  Spinal Cord  Injuries,  Orthopaedics.
Neurelogy, and Acyuired Brain Injuries. Tours of the
following areas will be available: Spinal Cord Injunies
Unit. Prosthetic and Orthotic Department, Physiotherapy
Department,  Occupational ~ Therapy  Department,
Amputee Unit, and the Gait Clinic.

Staff will avail themselves for brief introductions to all
areas or for more detailed visits, depending on the
interest from delegates.

Tour Times: Spinal Cord Injuries Unit, Prosthetic &
Orthotic Department Gait Clinic: 13.30-15.15
Physiotherapy, Occupational Therapy, Amputee
Clinic: 15.15-17.00
Cost: $30.00

TOUR 4 (Code TT04)

Demonstration of Amputee Athletes

In the recent past it had been considered appropriate to
discourage physical activity among amputees. Now
modern prosthetic technology allows many a level of
function almost equal to their pre-amputation potential.
The demonstration will show how individuals with
amputations can realise their full physical abilities.

A group of amputee athletes (including many who
have represented Australia) will perform a range of
sporting activities.

Standard componentry will be demonstrated in
addition to more advanced componentry and equipment
specifically designed and manufactured to accommodate
particular sporting needs.

Athletes will be available to discuss features of their
sporting prosthesis and how that prosthesis differs from
the prosthesis they wear on a daily basis.

Cost: $30.00.

General Information
Venue

The World Congress Centre, Melbourne is a new,
modern Convention Centre conveniently located in the
heart of the city, within walking distance of city hotels
and is well serviced by public transport. It is
incorporated in a modern complex which also includes
the hotel, Centra Melbourne on the Yarra, the World
Trade Centre and a Casino. This complex contains
facilities for banking, postal and secretarial services,
photocopying and facsimile transmission. A number of
restaurants, lunch and coffee bars are situated in the area.
Hairdressers, pharmacy, medical centre and newsagents
are also available

World Congress Centre

Corner of Flinders and Spencer Streets

MELBOURNE VIC 3000

Phone (61) (03) 629 4100

Fax: (61) (03) 614 6565

Registration and Information Desk

The registration desk will be located at the World
Congress Centre. We advise you to collect your
documents as soon as possible after your arrival, The
registration desk will be open during the following
hours:

Saturday, April 1 — 12.00-17.00
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18-19 March., 1995

11th Annual Conference of the Association of Prosthetists and Orthotists, Telford, England.
Information: Mr. W. Dykes, APO Conference Co-ordinator, NCTEPO, University of Strathclyde,
Curran Building, 131 St. James’ Rd., Glasgow G4 OLS, Scotland.

21-25 March, 1995
American Academy of Orthotists and Prosthetists Annual Meeting, New Orleans, USA.
Information: Annette Suriani, 1650 King St. Suite 500, Alexandria, VA 22314, USA.

27-31 March, 1995

12th World Congress of the International Federation of Physical Medicine and Rehabilitation, Sydney,
Australia.

Information: IFPMR Congress Secretariat, DC Conferences, PO Box 629, Willoughby NSW 2068,
Australia.

30-31 March, 1995

New Horizons in Cerebral Palsy: A Multidisciplinary Approach.

Information: New Horizons in Cerebral Palsy, PO Box 235, Balwyn North, Victoria 3104, Australia.
Phone (613) 859 6899, Fax (613) 859 2211.

2-7 April, 1995

8th World Congress of the International Society for Prosthetics and Orthotics, Melbourne, Australia.
Information: Congress Secretariat, 8th World Congress of the International Society for Prosthetics and
Orthotics, PO Box 29, Parkville 3052, Victoria, Australia.

7-9 April, 1995

32nd Annual Rocky Mountain Bioengineering Symposium, Colorado, USA.

Information: Dr. M. F. Nichols, Nicholos Technologies Inc., 3208 LeMone Industrial Blvd.,
Columbia, MO 65201, USA.

9-11 April, 1995

68th Annual Meeting of the Japanese Orthopaedic Association, Yokohama City, Japan.

Information: Dr T. Kurokawa, President, Dept. of Orthopaedic Surgery, Faculty of Medicine, The
University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, 113, Japan.

26-28 April, 1995

Ist Arab and Jordanian Conference on Physical Medicine and Rehabilitation, Amman, Jordan.
Information: Dr. Khalil Abadi, 1st Arab and Jordanian Confererice, Jordan Medical Association, PO
Box 915, Amman, Jordan.

30 April-2 May, 1995

9th Instructional Course of the International Society for the Study of the Lumbar Spine, Riyadh, Saudi
Arabia.

Information: International Society for the Study of the Lumbar Spine, Sunnybrook Medical Centre,
2075 Bayview Ave., Room a309, Toronto M4N 3M5, Canada.

12-16 May, 1995
Ist Mediterranean Congress on Physical Medicine and Rehabilitation, Israel.
Information: Crtra Ltd., PO Box 50432, Tel Aviv 61500, Israel.
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28 May-1 June, 1995

5th European Congress on Research in Rehabilitation, Helsinki, Finland.

Information: Prof. Simon Millar, Division of Clinical Neuroscience, The Medical School, The
University, Newcastle upon Tyne, NE2 4HH, England.

Summer, 1995

Medicon ‘95: 7th Mediterranean Meeting on Medical and Biological Engineering, Israel.

Information: Prof. S. Siderman, c/o Prof. W. Welkowitz, Dept. of Electrical Engineering, PO Box 909,
Piscataway, NJ 08854, USA.

9-14 June, 1995
RESNA International Conference, Vancouver, Canada.
Information: RESNA, Tel 703-524-6686, USA.

18-22 June, 1995

22nd Annual Meeting of the International Society for the Study of the Lumbar Spine, Helsinki,
Finland.

Information: Dr. B. Rydevik, International Society for the Study of the Lumbar Spine, Sunnybrook
Medical Centre, 2075 Bayview Ave., Room a 309, Toronto M4N 3M5, Canada.

2-3 July, 1995

5th International Conference of the European Orthopaedic Research Society, Munich, Germany.
Information: Dr. H. P. Scharf, Orthopadische Klinik/RKU, Oberer Eselsberg 45, D-89081 ULM,
Germany.

16-19 July, 1995

7th International Conference on Mobility and Transport for Elderly and Disabled People, Reading,
England.

Information: 7th Int. Conf. Secretariat, Disability Unit, Dept. of Transport, Room S10/21, 2 Marsham
Street, London SW1P 3EB, England.

5-8 September, 1995

2nd Leeds European Rehabilitation Conference: Neurological Rehabilitation, Leeds, England.
Information: Dr. A. Cutts, Rheumatology and Rehabilitation Research Unit, The University of Leeds,
36 Clarendon Road, Leeds, LS2 9NZ, England.

8-10 September, 1995

4th Scientific Meeting of the Scandinavian Medical Society of Paraplegia, Oslo, Norway.

Information: Congress Secretariat, 4th Scientific Meeting of SMSOP, c/o Sunnaas Hospital, N-1450
Nesoddtangen, Norway.

11-19 September, 1995

10th Asia Pacific Regional Conference of Rehabilitation International, Jakarta, Bali.

Information: Secretary, 10th ASPARERI, H Hang, Jebat 11-2 Blok FIV, Kebayoran Baru, Jakarta
12120, Indonesia.

19-23 September, 1995
American Orthotic amd Prosthetic Annual National Assembly, San Antonio, USA.
Information: Annette Suriani, 1650 King St. Suite 500, Alexandria, VA 22314, USA.
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