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users. Twelve years later in their study Kay and
Newman (197%) found that the number of trans-
tibial amputces presenting for prosthetic fitting
had incrcascd to 53.9% in the USA. Many
studics have reported high percentages of
amputation due to disease. Warren and Kihn
(1968), in a 1964 study of Veterans
Administration Hospitals, reported that 76% of
the amputations were for vascular insufficiency.
Vascular disease and infection were the reasons
for amputatior. in 98% of the 172 cases between
1964 and 1968 reported by Burgess (1969). Of
194 cases 85% were found to be due 1o vascular
disease in a study by Kerstein (1974}, and 95%
of 292 trans-ribial amputations reported by
Murray (1963). Hansson (1964) reported 85%
lower limb amputations for peripheral vascular
discase in 586 amputees in Sweden from 1947 to
1963. Pohjolainen and Alaranta (1988)
reported that during the 1984-85 period, there
were 880 amputations of lower limbs performed
on 705 patients in Southern Finland. Patients in
this study requiring amputation were
arteriosclerotic in 43.1% of cases and diabetic
in 40.7%. The most common site of unilateral
amputation wzs trans-humeral (42% ) followed
by trans-tibial (27.7%) and toe amputation
(22.2%). In Denmark, Ebskov (1983) also
reported that the combined share of
arterjosclerotic  and  diabetic  gangrene
consistently accounted for more than 85% of all
lower limb amputations and the changes within
each aetiology, including trauma, were not
statistically significant. Jones (1977 and 1990}
stated that in Australia most amputees who had
lost their lower limbs had amputation due to
peripheral vascular disease. In another study by
Katrak and Baggott (1980). it was shown that
trans-tibial amputation wus more common than
trans-humeral amputation in Australia. Jones
(1989} also found that trans-tibial prostheses
made up to 58.7% of all prostheses prescribed
under the free limb schemes in Australia (1981-
1985). Children were predominani users of
Syme’s and trans-radial prostheses. A five-vear
review of referrals to 23 disablement services
centres for prosthetic treatment in England,
Wales ant Northern Ireland (1981-1985}) by
Ham et af. (1989) showed a decrease in the
number of bot1 upper and lower limb referrals
and a 4% increase in arteriosclerosis as the
primary cause ol amputation.

Pohjolainen and Alaranta (1988) reported

that trauma was the most common cause of
upper limb amputation in Southern Finland
hetween 1984-83. Trauma was also thc main
cause for upper limb amputation which
represented 3% of all major amputations in
Denmark betrween 1978 and 1983 as reported
by Andersen-Ranberg and Ebskov (1988).

Other studies published from India, Hong
Kong and Burma showed a different pattern.
Chan et al. (1984) presented results of a 24 year
retrospective study of 1,821 amputees treated
by the prosthetic and orthotic unit of the
Kowloon Rehabilitation Centre in Hong Kong
and demonstrated a rising trend of amputee
populations with a 1.88:1 ratio of lower limb to
upper limb amputees. The mean age was 39
years. The commonest cause of upper limb
amputation was trauma. and of lower limb
amputation was disease, A study in Burma by
Hla Pe (1988} found that trauma was the
leading cause of upper and lower limb
amputations (87% and 47% respectively)
though disease was a closc second in lower limb
amputations. The studies in Asia had great
similarities to each other. as trauma and discasc
incidence occur in similar patterns, whereas the
patterns are dilferent in America, Denmark.,
Finland and Australia.

The disability following limb amputation is
permanent and can also be enormous: in many
cases amputation makes the paticnt heavily
dependent on other people. The ampuice
requires considerable in-patient and out-patient
care and frequently makes demands upon the
social services and wellare workers. Every
attempt must be made to return the individual
to as near normal functional status as possible
and to his original environment. However, the
scrvices which plan and organize the provision
of prostheses and rchabilitation for amputees
would benefit from information concerning the
extent of the problems. which obviously differ
from one country to another. To the authors’
knowledge, no major study has previously been
carried out in Saudi Arabia on the population
of amputecs and prosthesis users.

The current investigation presents the data
for a fourteen year period from 1977 to 1990 on
ampulees and prostheses prescribed for them
through RMRC  mainly (o identify the
incidence. causes and levels of upper and lower
limb amputations. Howcver, the primary
purpose of this retrospective study is to
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occurred in the 11-40 age group; and there were
no amputees over 60 years old, as cxpected,
due to the fear concerning wound healing and
blood supply problems in this age group.

Knee disarticulation amputees formed only
3.9% of lower limb amputees. Considering the
excellent prostheses available to this group of
amputees, the application of this type of
surgery is surprisingly rarc. Some 35% of the
prescribed lower limb prostheses were fitted 1o
children under 10 years who mainly had
congenital ancmalies that required amputation,

The peak occurrence (41.5%) in the 11-30
age group demonstrates the non-vascular cause
of this ampuation. Jensen and Mandrup-
Poulsen (1983) reported that the statement that
the knee joint should be preserved at any price
seemed to be no Jonger valid, as patients with
knee disarticulation amputations generally did
better than trans-tibial amputees and the
majority of trans-femoral amputees failed to
achieve satisfactory gait. The high success rate
following knee disarticulation has been peinted
out by many studies (Early, 1968; Howard and
Chamberlain, 1969; Chilvers e al., 1971;
Newcombe and Marcuson, 19725 Jensen and
Mandrup-Poulsen, 1983: Houghton et af,
1989). The exnlanation for the high success rate
of knee disarticulation prostheses probably lics
in the undisturbed strength of hip and thigh
muscles, the end-bearing capacity of the stump
and a feeling of stability and security in the
socket, Another explanation might be that the
prostheses can easily be supplied with a knec
lock in case the patient demonstrates instability
or incapacity in walking with a mobile knec
joint. This is in contrast o a trans-tibial
prosthesis, where a  preliminary PTB  or
comparable prosthesis has to be exhanged for a
conventional prosthesis with a knee lock in a
similar situation, Based on these
considerations, it is suggested that the knec
disarticulation level of amputation should be
selected in all possible instances as an
allernative to a trans-femoral amputation, as
the prosthetic fitting is highly superior, Itis also
suggested that the knee disarticulation level
should be considered as an alternative to the
trans-tibial amputation in all old and feeble
patients if the postoperative fitting is likely to
be problematic, as such patients are more likely
to be able to walk on an artificial, although stiff,
limb after knee disarticulation.

Among the upper limb amputees, trauma is
the single commonest cause (88.8%). The
majority of these injurics were related te road
traffic accidents and occupational hazards. It is
thercfore not surprising to find in this study that
the majority of upper limb amputees are
relatively voung, 72% of them having ages
under 30 years. The same reason might explain
the male and right-handed predeminance.

This study has shown upper limb prostheses
to be infrequently used in the Kingdom. This
may relate partially to the infrequency of upper
limb amputation and partially to  the
dissatisfaction experienced with upper limb
prostheses. Sturup er ol (1988) reviewed 43
patients with unilatcral traumatic amputations
as to the use of prostheses and employment
consequences of amputation and found that 17
of 19 trans-radial and 12 of 24 trans-humeral
amputees used their prostheses. Non-users
were characterised by: higher ampurtation level,
non-dominant arm amputation and vounger age
at the time of amputation. They usually did well
on the labour market. It has been shown that
trans-radial  prosthesis  is  commaonest  in
children. Similarly, Jones (1989) found that
trans-radial prostheses were the commonest
upper limb prostheses, with children being the
most frequent users. This is because trans-tibial
limb deficieney is the commonest congenital
upper limb defect in children.

In this study, the distribution of upper limb
amputation over different age groups showed a
characteristic pattern. From the age of one to
ten years, the incidence is highest and can be
attributed mostly 10 house accidents, since
there were few congenitally limb  deficient
children. Thus, 27.4% of trans-tibial amputecs
were under ten vears of age. Partial hand
amputees were the sccond largest group of
upper limb amputees, closely followed by trans-
humeral amputees, The peak occurrence in the
11-40 age groups demonstrates the dominance
of the traumatic cause of trans-humeral
amputation.

When one reviews the developments of
upper limb  prostheses, it becomes  quite
apparent that, apart from externally powered
prostheses, there have been no revolutionary
changes. The hook remains the most
universally uscd terminal device as it has been
for several centuries. The electronic hand does
not provide any more additional function to the
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give global impressions and understandings of
bone and joint disorders. It is possible to design
and model an cxact shape of standard
endoprosthesis. In education 3D-imaging can
be used to display the anatomy of the patient,
and the CAM allows exact models of anatomy
to be milled out (Goh ez uf., 1990; Mankovich er
al., 1990: Schmitz et al., 1990).

Orthopaedic  technology  is based on
traditional craftsmanship, which in Scandinavia
is considered to be at a fairly good level of
quality. The prosthesis socket in  the
conventional technique is made from a plaster
cast. Howcever, during handcasting there is a
risk for the uncontrolled deformation of the soft
tissues, leading later on to a bad fit of the socket
(Murdoch, 1968). The purposc of prosthetic
fitting is not only the provision of a prosthesis
with a good technical quality, but also the
rehabilitation of the patient 1o a social life of
good quality. Many prostheses are never used,
others are used [or cosmetic reasons only. This
may due to lack ol training, but also to bad
fitting of the prosthesis. The manufacturing of a
prosthesis is time consuming. demands skiiled
craftsmen and is cxpensive for the community.
Thus, it is important that the prostheses are
made with a quality. that is accepted by the
patient,

In the middle 1980s CAD CAM techniques
were introduced in the field of orthopacdic
technology (Klasson, 1985). The form of the
amputation stump is fed into a computer by for
example, a laser scanner or some other device.
The software in the varions CAD CAM systems
is especially developed for use in prosthetics
and orthotics. Different systems have been
designed for different applications, such as
wheelchair  seats, prostheses, lasts for
orthopaedic footwear and for manufacturing of
individually shaped insoles (McAllister et al.,
1991), Several of these systems can be used for
cosmetic  applications in  prosthetics and
orthotics (Bok et af., 1990; Brissel, 1991). The
final form is transferred to a computer
controlled carving-machine, From this is
obtained a [ormer for the socket, made from
plaster or somc plastic material (c.g.
polyurethane loam). A sockel can then be
moulded on this form (Briissel, 1991).

A relatively new concept is CIM (Computer
Integrated Manufacturing). i.e. conventional
CAD CAM technique 1s integrated with

systems for administrative routines, handling of
materials, economy, quality control eic,
(Pirletun et al., 1986), In the future the CIM
techniques probably will be used more
extensively. Case records and other patient
related data can be stored in the system. Check
routines can be included for quality control,
e.g. dates for yearly follow-up. Tolerance limits
can be implemented in the system. Volume and
form changes can bc objectively recorded and
easily followed., With the integration of finite
element (FEM) techniques. local stress and
strain can be¢ calculated in the amputation
stump and the prosthesis socket (Quesada and
Skinner, 1991). The socker can be optimised
and simulations can be performed before the
final socket is made for the patient.

There are a few systems in the world for
CAD CAM manufacturing of prosthesis
sockets (Fernie, 1984; Foort et al., 1985;
Klasson, 1985; Lawrence er al., 1985; Saunders
er al., 1985; Lord and Jones, 1988; Engsberg ef
al., 1992). Brissel (1991) has described
currently available systems in a review article.

At the Department of Biomechanics and
Orthopaedic Technology, Jonképing. a CAD
CAM system. the CAPOD system. {Computer-
Aided-Prosthetic-and-Orthotic-Design),  has
been developed for prosthetic and orthotic
applications. The system consists of a laser
scanner, a CAD softwarc and a milling
machine. The scanner is made to scan all
diffcrent parts of the human body and the
software is adaptcd to modelling of these
different parts (Oberg et al., 1989).

In a world of economic realities, there iS a
need for evaluation of new systems, both with
regard to cost-benefit and with regard to the
satisfaction of the patient, Can we reduce the
cost for the community? Can we give the
patient a better quality of life? Do we have
other benefits from a new technique?.

The aim of the present study was to evaluate
trans-tibial prostheses made with a CAD CAM
technique compared with a conventional
technique, from the patients point of view, The
evaluation was made in collaboration with the
Swcdish Handicap Institute.

Materials and methods
Patients

Some 22 paticnts. 17 men and 5 women. new
trans-tibial amputees as well as prosthetic
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| Prosthetist [Physiot herapist
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socket

CAPOD

Patient group Number || Satisfied |Dissatisfied

. - R —
Patients satisfied
with conventional
prosthesis 17 8 9
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with conventional
prosthesis 5 1 -
Total 22 9 13




Examiner

Variable Prosthetist [Physiotherapist
Number of adjustments of

the outer socket N.S. -
Number of adjustments of

the inner socket N.S. -
Number of sockets N.S.
Number of stcckings,

thick p<0.001 -
Number of steckings, thin | N.S. N.S.
Function of the prosthesis | N.S. N.S.
Fit of the socket N.S. N.S.
Technical quality of the N.S. N.S.

socket

N.S. = No significant difference  between

conventional prosthesis and prosthesis with CAPOD

socket

Examiner:
Variable Prosthetist
Walking distance, metres N.S.
Gait speed N.S.
Gait frequency N.S.
Step length N.S.
Step length/leg length N.S.
Duration of gait cycle N.S.
Duration of stance phase N.S.

N.S. = No significant difference between

conventional prosthesis and prosthesis with CAPOD

socket.

Examiner

Variable Prosthenst !Ph,\mm!hcmprs(
Need of help from other

person N.S. N.S.
Ability to take on/off the

prosthesis N.S. N.S.
Ability to walk indoors

with the prosthesis N.S. N.S.
Ability to rise from a

chair with the prosthesis N.S. N.S.
Ability to sit down on a

chair with the prosthesis N.S. N.S.
Ability of stair climbing

with the prosthesis N.S. N.S.
Ability to walk outdoors

with the prosthesis N.S. N.S.
Ability to enter a car with

the prosthesis NS N.S.
Ability to enter a bus with

the prosthesis N.S N.S.
Ability to enter a train

with the prosthesis N.S. N.S
Degree of usage (Couch er

al., 1977) N.S. N.S.

N.S. = No significant difference between

conventional prosthesis and prosthesis with CAPOD

socket.
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However, without any doubts computers will
have a prominent position in prosthetics and
orthotics in the future.

Conclusions

No statistica. differences were found between
the two manufacturing techniques in any, but
one, of 175 wvariables in this study.
Conventional manufacturing techique was used
as a rtcference. In Sweden orthopaedic
technology has a rclatively high standard. The
primary goal of the new CAD CAM technique
— to obtain ai lcast the same results as with a
conventional tzchnique — has been achieved.
More studies must be performed to examine
cost-benefit aspects and also to examine new
potential in this technique.
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independent of the individual patient — only
the scale of the proximal portion is adjusted to
ensure a good fit.

The method adopted is a combination of the
two: it has the advantage of the second
approach in the proximal portion of the socket,
since a predetermined brim shape is adjusted
according to certain anatomical dimensions
taken from the patient’s stump, but also uses
the shape of the distal portion of the stump as
the starting point for the distal portion of the
socket, with the advantage of accurate fit which
this involves.

The advantages of a computer graphics
approach were demonstrated with the trans-
tibial CASD system. They include the ability to
view the socket on the computer before
production, which enables any large defects to
be detected and removed. The ability to base a
design on a previous socket and to usc a
modification or sculpting technique is a
considerable  advantage over conventional
methods where the initial plaster shape is
destroyed in the manufacture of the socket.
This means that if a socket is a good fit except in
localised areas, for example, a new socket can
casily be designed and a predictable fit
praduced. Moreover, if a first socket design is
not correet, then a second one has a greater
chance of being satisfactory.

The measured dimensions chosen  were
selected because they are measurements which
prosthetists commonly take already, allowing
guicker adaptation to the new system.
However, it may be that other prosthetists
decide that different measurements would
result in a better prediction of the desired brim
shape. These could readily be included within
the computer software.

Only one brim style was used in fitting of
most of the patients. [t would be straight-
forward to introduce further styles by
producing a plaster cast of the desired brim
shape and digitising it. Onc advantage of the
CASD approach is that it does not limit the
prosthetist to a standard range of sizes of his
chosen brim style. Rather, because the
computer can scale up to any degree. a
complete range of sizes is available. Moreover,
the approach allows individual prosthetists the
freedom to davelop their own brim styles, or
particular styles to suit particular types of
patient.

A furcher stage in this research is currently
being investigated. and that is the possibility of
introducing surface modelling of the type
discussed by Travis (1991) into the socket
design and to determine the extent to which
such surface modelling is an advantage and to
what extent it is an unneccssary featurc whose
effect is to slow down the graphical
representation by the requirement of further
calculations.

Conclusions

The major advantages of computer-aided
design over conventional design are that
because the entire shape is kept on the
computer in a digital form, an accurate record
of the shapc and modifications made to it ¢an
be maintained. This has the benefit of
increasing the predictability of the fit of a
socket, especially where the design of a new
socket for a patient is based upon the design of
a previous socket for that patient but with
minor alterations. Furthermore, the CASD
system for trans-tibial amputees has introduced
the powerful concept of computer graphics in
the visualisation of the socket before its
manufacture.  This, together with the
techniques of “patching” and “sculpting” the
shape whereby regions  (“patches”™) or
individual points on the surface have their
shape modified in a predictable and consistent
manner, introduces a wide flexibility into the
system.

An extension of the CASD approach for
trans-tibial prosthetic sockets to trans-fcmoral
prosthetic sockets has becn developed, and a
good degree of success is indicated by initial
trials. The system offers to trans-femoral
prosthetic socket design the considerable
advantagcs of repeatability, consistcncy, ease
of use and computer graphics visualisation
before production, as offcred by the trans-tibial
CASD.
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Abstract

This paper describes a simple approach to the
fatigue testing of prosthetic feer. A fatigue
testing machine for prosthetic feet was designed
as part of the programme to develop an energy
storing prosthetic foot (ESPF). The fatigue
tester docs not simulate the loading pattern on
the foot during normal walking. However.
cvclic vertical 1oads are applied to the heel and
forefoot during heel-strike and toe-off
respectively, fer 500,000 cycles. The maximum
load applied was chosen to be 1.5 times that
applied by the bodyweight of the amputce and
the test frequency was chosen to be 2 Hz to
shorten the test duration. Four prosthetic fect
were tested: tvo Lambda feet (a newly
developed ESPF), a Kingsley SACH foot and a
Proteor SACH foot. It was found that the
Lambda fect have very good fatiguc properties.
The Kingsley SACH foot pcrformed better
than the Protcor model, with no signs of wear at
the heel. The results obtained using the simple
approach was found to be comparable to the
results from more complex fatigue machines
which simulate the load pattern during normal
walking. This suggests that simple load
simulating machines, which arc less costly and
requirc less maintenance. are useful substitutes
in studying the fatigue properties of prosthetic
feet.

Introduction

In the devclopment of prostheses, all
prosthetic assemblies and components are
All  correspondence 1o be  addressed to
Dr. §. L. Toh, Senior Lecturer, Department of

Mechanical Enpineering, National University of
Singapore, 10 Kent Ridge Crescent, Singapore (511,
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subjected to structural acceptance tests which
include static and fatigue tests. Static tests are
required to determine the structural strength of
the foot to ensure performance and safety.
These are carried out on a universal testing
machine. While this is important, fatigue tests
to reveal the fatigue strength of the components
must also be performed. Fatigue tests are
designed to study performance under load for
the equivalent of the expected service life
during normal use.

As part of the programme to develop an
cnergy stering  prosthetic foot, called the
[.ambda [oot, a simple fatiguc tcsting machine
lor prosthetic feet was designed. Fatiguc testing
is essential as the foot is expected to be
subjected to repetitive loading during normal
usage. Marsden and Montgomery (1972)
conducted a survey to measure the number of
steps taken by individuals during their normal
activitics of daily life. It was found that the
number of steps taken is heavily dependent on
the amount of objcctive walking which an
individual does. A wide range in the step
frequency of the individuals (in steps per hour)
was recorded, It ranged from a low of 145 steps
per hour for a schoolboy to a high of 1780 for a
postman. Fatigue testing thus forms an integral
part in the design of the prosthetic foot.

A simple approach to fatiguc testing of
prosthctic fect was adopted. The fatigue tester
does not replicate loads acting on the foot
under normal walking conditions. but a pcak
load equivalent to about 1.5 times that of the
body weight was applied to the foot during
heel-strike and toe-off. Altogether. four
prosthetic feet were tested: a size 5 Lambda
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The forcfoot of the Kingsley SACH foot
performed better than the Proteor model but
also broke down prematurely. However, the
heel of the Kingsley model was very durable
with no wear at all. The results obtained were
also found to be comparablc to the results
obtained using more complex fatigue testers.
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The neuropathic foot

A.JERNBERGER

Orthopaedic Department, Hospital of Norrkoping, Sweden

Abstract

The neuropathic foot is described with relation
to cause, presentation, dysfunction and
identification. The various mechanisms of
neuropathic foot lesions are outlined —
overload. diahetic gangrene, continuous
pressure, direct injury and cutting and

temperature effects. The orthotic treatment of
the foot is discussed and in particular the
importance of proper shoe provision and
patient education and indoctrination
emphasised. The use of plaster casts and
fenestrations to control pressure distribution is
described. Finally results of an intensive
treatment programme are presented to identify
the effect on outcome, as measured by delay in
amputation.

Neuropathy

Diabetes is the most common cause of
ncuropathic feet, Leprosy, syphyilis, pernicious
anaemia, lesions to the spinal cord, spina bifida
cystica and polyncuropathies of different
aetiology cause insensitive feet unprotected
because of the loss of pain reaction.

The patient is unaware of this insidious
dvsfunction. Even when the neuropathy is
discovered, there is no mechanism to
compensate for this loss of sensory protection,
Other ways must be found to avoid lesions of
the [eet, one of which is education.

Later the patient will notice numbness or
tingling in thc feet or uncharacteristic pain.
Sometimes the pain can be severe. burning or
lancinating. with hypersensitivity to touch and
sometimes rest pain. The painful ncuropathy is
self-limited as the sensory loss proceeds.

The sensory neuropathy is often combined
with motoric and autonomic neuropathy.

All  correspondence to be  addressed o
A. Jernberger, Orthopaedic Department. Hospital of
NorrkOping, 5-601 82 Norrkoping, Sweden,
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Dysfunction of the autonomic ncrvous
system gives among other symptoms, anhidrosis
with dry, shiny skin, that often is atrophic and
casily cracks. The loss of the autonomic
sympathetic tone in the peripheral vesscls can
result in arteriovenous shunting of the blood
flow. When the venous blood pressure
increases, neuropathic oedema may develop.
The thermoregulatory mechanism is also out of
function.

Motoric ncuropathy mostly affects the short
muscles of the foot seen as claw-toes or claw-
foot.

Sensory nerve disorder must be diagnosed
early to prevent lesions. It is easy to detect, if
one just cares to examine the feet. The
vibration from a struck 128-cycle tuning fork
should be perceived from the toes and at least
from the mallcoli. For comparison the fork is
placed at the skeleton of ithe hand and in the
case where the patient has neuropathic feet, he
can evaluate the difference.

Perception of pressure could be tested by a
507 Semmes Weinstein  nylon probe.
Proprioception is examined by letting the
paticnt tell in what direction a toe is moved. If
both the Achilles reflexes are missing. there is
probably neuropathy.

Mechanism of neuropathic foot lesions
Ulcers and  newropathic honc  disorders

develop by:

— overloud, repetitive mechanical stress and
shear:

— diabetic gangrene from metabolic
vascular factors;

— direct injury or cutting;

— continous pressure resulting in ischaemia;

— heat or cold.

and

Overload
Overload is the primary <ause of plantar
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Norrkoping the effect of the total treatment
programme was measured by an increase of age
at primary amputation and consequently
reduced time of survival after primary
amputation.

The diabetic amputees” mean age at primary
amputation was 72.5 years during the period
1974-1977 and increased by 3.7 years to 76.2
years in 1984-87 (p=0.994). The mean lengths
of the amputees” lives was increased 2.6 years
(p=0.957) through the same periods.
Consequently the mean survival time was 1974-
1977, 3.2 years and 1984-87. 2.7 years
{p=0.994). In the second group 13 out of 117
patients are still alive, but will give an estimated
mean delay of the primary amputation of 0.4
vears. The number of amputations was 5% less
than expected, The Swede’s mean length of life
had an increase of 2.2 years through the same
vears.

Obviously it i1s hard to prove that it is the
cffect of the treatment programme, but the
effect of the general improved health would be
climinated when the increased length of life is
subtracted, but no corrections can be made for
a general better care of the diabetics.

Better results ought to be achieved if
education and prevention arc started early to
prevent the normal foot from becoming
deformed by traditional shoe fashion.
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ISPO Update Course

Preliminary Programme

Monday

Working Environment in Developing Countries
Compound Fractures

Tuesday
Amputation Surgery - General Considerations
Basic Biomechanics

Wednesday
Trans-femoral (Above-Knee) Amputations and
Prosthetics

Thursday
Through-Knee Amputations and Prosthetics
Trans-tibial (Below-Knee) Amputations and
Prosthetics

Friday
Ankle and Foot Amputations and Prosthetics
Prosthetics Supply in South East Asia

Provisional Faculty

Denmark: J. Steen Jensen (Surgeon)
England: R. Merryweather (Surgeon)
Japan: S. Sawamura (Surgeon)
Scotland: N. A. Govan (Prosthetist)
J. Hughes (Bioengineer)
N. A. Jacobs (Bioengineer)
A. Jain (Surgeon)
Switzerland: R. K. Coupland (Surgeon)
J. Gehrels (Prosth/Orthotist)
Thailand: T. Keokarn (Surgeon)
Vietnam: J.-C. Vessan (Prosth/Orthotist)
D. Watkins  (Prosth/Orthotist)

Further Information

Should you require further information contact: Dr.
J. Steen Jensen, ISPO, Polymers Reconstructive
A/S, Rugmarken 24-26, 3520 Farum, Denmark.
Fax: (45) 45 87 30 36

Local Organising Committee
Advisory Board: Thamrongrat Keokarn
Direk Israngkul
Suprija Mokkhavaesa
Ekachai Chulachalik
Charoen Chotigavanich
Prasit Gonggetyai
Chusilp Kunathai
Saranatra Waikakul
Banchong Mahaisavariya
Somchai Prichasuk

Chairman:
Vice Chairmen:

Secretary Generals:

Promotion and Social:

Publication: Thavat Prasarthritha
Treasurer: Suthisak Ratanatumawat
Scientific Committee: Sahachart Pippithkul
Ekachai Chulasaevoke

Theodchai Cheevaket

Wiroon Lapattarkasem
Yuemmanophop Boonnag
Panupan Songcharoen

Please send application form to:

Dr. J. Steen Jensen
ISPO

Polymers Reconstructive A/S

Rugmarken 24-26
3520 Farum
Denmark
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200 Calendar of Events

5-6 March, 1994

10th Annual Conference of the Association of Prosthetists and Orthotists, Liverpool, England.
Information: Mr. W. Dykes, APO Conference Co-ordinator, NCTEPO, University of Strathclyde,
Curran Building, 131 St. James’ Rd. Glasgow G4 0LS, Scotland.

20-23 March, 1994
Annual Scientific Meeting of the Australasian Faculty of Rehabilitation Medicine, Adelaide, Ausiralia.
Information: Conference Secretariat, PO Box 153, Naire, South Australia 5252, Australia.

23-26 March, 1994

American Academy of Orthotists and Prosthetists Annual Meeting and Scientific Symposium,
Nashville, Tennessee, USA.

Information: AAQOP, 1650 King St., Suite 500, Alexandria, VA 22314, USA.

7-9 April, 1994

BME 94 International Conference on Biomedical Engineering, Hong Kong.

Information: Conference Secretary, BME ’94, Rehabilitation Engineering Centre, Hong Kong
Polytechnic, Hunghom, Kowloon, Hong Kong.

9-16 April, 1994
7th World Congress of the International Rehabilitation Medicine Association, Washington, USA.
Information: Ms. D. Jones, 1333 Moursund A-221, Houston, Texas 77030, USA.

11-12 April, 1994

Combined Meeting of the European Orthopaedic Research Society and the British Orthopaedic
Research Society, London, England.

Information: EORS Conference Secretariat, Biomechanics Section, Mechanical Engineering
Department, Imperial College, London SW7 2BX, England.

13-14 April, 1994

Combined Meeting of the British, Dutch and Scandinavian Orthopaedic Associations, London,
England.

Information: BOA, 35-43 Lincoln’s Inn Fields, London WC2A 3PN, England.

17-22 April, 1994

11th Congress of the World Federation of Occupational Therapists, London, England.

Information: British Association of Occupational Therapists, 6-8 Marshalsea Rd., London SE1 1HL,
England.

18-22 April, 1994

5th European Congress of Knee Surgery and Arthroscopy, Berlin, Germany.

Information: Dr. Urs Munzinger, Secretary General, Klinik Wilh. Schulstess, Neumunsterallee 3,
CH-8008 Zurich, Switzerland.

31 May-2 June, 1994

Annual Meeting of International Medical Society of Paraplegia, Japan.

Information: IMMSOP ’94 Annual Meeting, Japan Organising Committee, Orthopaedic Department
of Tokusima University, Kuramotocho, Tokushima-shi, 770, Japan.

31 May-3 June, 1994

8th World Congress of Orthopadie + Reha Technik International, Essen, Germany.

Information: Verlag Orthopidie Technik, 4600 Dortmund 1, Reinoldestrasse 7-9, Postfach 10 06 51,
Germany.
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204 Author Index

Jonansson T (see Oberg T)

Karsznia A (see Oberg T)

Kawamura I, Ipe T, Havasdr S, Ono H ano Honpa T. Technical note: automatic
suspension device for gait training.

KesLaa GH. Consumer concerns and the functional value of prostheses to upper limb
amputees.

KraLT A, AciMovic R anp Stani¢ U. Enhancement of hemiplegic patient rehabilitation by
means of functional electrical stimulation.

KrisTinsson (). The ICEROSS concept: a discussion of a philosophy.

KyBERD PJ, Mustarua N, CARNEGIE F anp Cuapperr PH. A clinical experience with a
hierarchically controlled myoelectric hand prosthesis with vibro-tactile feedback.

LAwRENCE D (see Gailey RS)

LeMaIire ED, FisHer FR anp Rosertson DGE. Gait patterns of elderly men with trans-
tibial amputations.

Lee AG (see Engsberg JR).

Leunc KK (see Cheng CY)

LiLia M, Jonansson T anp OBerc T. Movement of the tibial end in a PTB prostheses
socket: a sagittal X-ray study of the PTB prosthesis.

LiLsa M (see Oberg T)

Lutz LM (sec Winchester PK)

MustaPHa N (see Kyberd PJ)

Nacgasuima H, Inoue H anp Takecur H. Incidence and prognosis of dysvascular
amputations in Okayama Prefecture (Japan).

NasHMS (see Gailey RS)

NeweLL C (see Gailey RS)

OserG T, Litia M, Jonansson T, Karsznia A. Clinical evaluation of trans-tibial prosthesis
sockets: a comparison between CAD CAM and conventionally produced sockets.

OBera T (see Lilja M)

Ono H (see Kawamura I)

ParekH RN {see Winchester PK)

RoBeRrTSON DGE (see Lemaire ED)

RouTt SN. Clinical note: lightweight prostheses for bilateral below-elbow amputees.

SanDERs HE, DarLy CH anp BurGess EM. Clinical measurement of normal and shear
stressses on a trans-tibial stump: characteristics of wave-form shapes during walking.

SpiTs GMA (see Boonstra AM?)

SeyropouLos P (see Gailey RS)

Stani¢ U (see Kralj A)

StewaRT CPU anD JAIN A. Dundee revisited — 25 years of a total amputee service.

StiLLs ML. Editorial.

TakecH! H (see Nagasamva H)

Tan PH (see Toh SL)

TaY TE (see Toh SL)

TeprorD KG (see Engsberg JR)

TouSL, Gon JCH, Tan PH anp Tay TE. Fatigue testing of energy storing prosthetic feet.

Travis RP anp DEwar ME. Computer-aided socket design for trans-femoral amputees.

WaLi M, Tor Hierton 80 years.

WincHESTEE PK, Carorro JJ, PArRekH RN, Lutz LM AnD Aston Jr JW. A comparison of
paraplegic gait performance using two types of reciprocating gait orthoses.
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206 Subject Index

Clinical measurement of normal and shear stresses on a trans-tibial stump: characteristics of
wave-form shapes during walking JE Sanders, CH Daly and EM Burgess.

Comparison of gait using Multiflex foot versus a Quantum foot in knee disarticulation
amputees. AM Boonstra, V Fidler, GMA Spits, P Tuil and AL Hof.

Gait patterns of elderly men with trans-tibial amputations. ED Lemaire, FR Fisher and
DGE Robertson.

Movement of the tibial end in a PTB prosthesis socket: a saggital X-ray study of the PTB
prosthesis. M. Lilja, T Johansson and T Oberg.

Normative ground reaction force data for able-bodied and trans-tibial amputee children
during running. J Engsberg, AG Lee, KG Tedford and JA Harder.

The CAT CAM socket and quadrilateral socket: a comparison of energy cost during
ambulation RS Gailey, D Lawrence, C Burditt, P Spyropoulos, C Newell and MS Nash.
Walking speed of normal subjects and amputees: aspects of validity of gait analysis. AM

Boonstra, V Fidler and WH Eisma.

Myoelectric control
A clinical experience with a hierarchically controlled myoelectric hand prosthesis with vibro-
tactile feedback. PJ Kyberd, N Mustapha, F. Carnegie and PH Chappell.

Neuropathic foot
The neuropathic foot. A. Jernberger.

Orthotics

A comparison of paraplegic gait performance using two types of reciprocating gait orthoses.
PK Winchester, JJ Carollo, RN Parekh, LM Lutz and JW Aston Jr.

Multi-adjustable post-operative orthosis for congenital muscular torticollis. CY Cheng, KW
Ho and KK Leung.

The neuropathic foot. A. Jernberger.

Prosthetics

Lower limbs

Amputee population in the Kingdom of Saudi Arabia. MHS Al-Turaiki and LAA Al-Falahi

Clinical evaluation of trans-tibial prosthesis sockets: a comparison between CAD CAM and
conventionally produced sockets. T Oberg, M Lilja, T Johansson and A Krasznia.

Clinical measurement of normal and shear stresses on a trans-tibial stump: characteristics of
wave-form shapes during walking. JE Sanders, CH Daly and EM Burgess.

Comparison of gait using a Multiflex foot versus a Quantum foot in knee disarticulation
amputees. AM Boonstra, V Fidler, GMA Spits, P Tuil and AL Hof.

Computer-aided socket design for trans-femoral amputees. RP Travis and ME Dewar.

Dundee revisited — 25 years of a total amputee service. CPU Stewart and AS Jain.

Fatigue testing of energy storing prosthetic feet. SL Toh, JCH Goh, PH Tan and TE Tay.

Gait patterns of elderly men with trans-tibial amputations. ED Lemaire, FR Fisher and
DGE Robertson.

Movement of the tibial end in a PTB prosthesis socket: a sagittal X-ray study of the PTB
prosthesis. M Lilja, T Johansson and T Oberg.

Normative ground reaction force data for able-bodied and trans-tibial amputee children
during running. JR Engsberg, AG Lee, KG Tedford and JA Harder.

The CAT CAM socket and quadrilateral socket: a comparison of energy cost during
ambulation. RS Gailey, D Lawrence, C Burditt, P Spyropoulos, C Newell and MS Nash.

The ICEROSS concept: a discussion of a philosophy O Kristinsson.

Walking speed of normal subjects and amputees: aspects of validity of gait analysis. AM
Boonstra, V Fidler and WH Eisma.
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