


2R41 =1

£ \99} w\‘—.. d

m" / : &
A T
- 4







BRITISH
TR —

L







Prosthetics and Orthotics International, 1990, 14

ISPO

Elected Members of Executive Board:
W. H. Eisma (President)

M. Stills (President Elect)

S. Heim (Vice President)

A. Jernberger (Vice President)
V. Angliss

P. Christiansen

T. Keokarn

J. Vaucher

J. Hughes (Past President)

E. Lyquist (Past President)

G. Murdoch (Past President)

J. Steen Jensen (Hon. Treasurer)
N. A. Jacobs (Hon. Secretary)

Standing Commitiee Chairmen and Task Officers

J. Kjslbye (Finance)
1. Hughes (Protocol)
M. Stills (Congress and Membership}

J. Edelstein (International Newsletter and

Journa) Promotion)

H. C. Thyregod (Professional Register)

H. I. B. Day (Limb Deficient Child)
V. Angliss (Publications}
%_‘:ﬁ]‘;‘ééé?u@egmducadon)

Consultants to Executive Board
H. C. Chadderton (Consumer)
R. Henze (IVO)

J. Van Rolleghem (INTERBOR)
J. N. Wilson (WOC)

International Consultants to Executive Board

P. Kapuma

J. Craig

S. Sawamura
A. P. Kuzhekin

Chairmen of National Member Societies

Australia
Austria
Belgium
Canada
China
Denmark
FRG

Hong Kong
India

Israel

Japan
Korea
Netherlands
New Zealand
Norway
Pakistan
Sweden
Switzerland

USA

Past Presidents

K. Jansen {1974-1977)

G. Murdoch (1977-1980)

A. Staros (1980-1982)

E. Lyquist (1982-1983)

E. G. Marquardt (1983-1986)
J. Hughes (1986-1989})

Secretary
Aase Larsson

iv

Netherlands
USA

FRG
Sweden
Australia
Denmark
Thailand
Switzerland

Denmark
UK
Denmark
UK

Denmark
UK
USA

USA
Denmark
UK
Australia

FRG/UK/UK

Canada
FRG
Belgium
UK

Africa

Central America
Asia

USSR

A. van der Borch
W. Ott

M. Stehman
G. Martel
Zhongzhe Wu
P. Christiansen
G. Fitzlaff
K.Y.Lee

M. K. Goel

M. Azaria

S. Sawamura
Yong-Pal Ahn
P. Prakke

W. Beasley

G. Veres

N. M. Akhtar
A. Jernberger
J. Vaucher

C. Peacock

M. Le Blanc

Denmark
UK

USA
Denmark
FRG

UK

Denmark






Prosthetics and Orthotics International, 1990, 14, 2-5

ISPO Statement of Accounts, 1989

Auditors’ Report
We have audited the financial statements for the year ended December 31, 1989.

The audit has been performed in accordance with approved auditing standards and has included such
procedures as we considered necessary. We have satisfied ourselves that the assets shown in the financial
statements exist, have been fairly valued and are beneficially owned by the association and that all known
material liabilities on the balance sheet data have been included.

The financial statements have been prepared in accordance with statutory requirements and the
constitutions of the society and generally accepted accounting principles. In our opinion the financial
statements give a true and fair view of the state of the association’s affairs on December 31, 1989 and of the
profit for the year then ended.

Copenhagen, March 23, 1990
Schebel & Marholt

Seren Wonsild Glud

State Authorized Public Accountant

Accounting Policies
Securities
Bonds and shares are valued at lower cost on market.

Office equipment
Computer and office furniture have been valued at cost less depreciation, computed linearly over 5 years.

Income Statement for the Year 1989 ”

89 1988
SUMMARY
Society membership fees 899.545 758.759
Sponsorship (note 2) 135.444 107.064
Conferences, courses etc. (note 3) (135.565 (50.019)
World Congress 1989. Kobe Japan (note 4) (117.523 -
Professional register (note 5) 8.681 —
Prosthetics and Orthotics Int. (note 6) g 5.242 (78.214)
Publications (note 7) (106.018 12.212
601.960 749.802
Administration expenses (note 1) (998.111) (952.306)
Primary result (396.151) (202.504)
Interest (note 8) 217.308 223.471
Dividend (note 8) 74.628 53.863
Maturity yield (note 8) 2.792 153.022
Change in market value of securities (85.304) 203.904
Result for the year DKK (186.727) 431.756




ISPO Statement of Accounts. 1989

Balance sheet as of December 31, 1989

ASSETS
Cash

Accounts due
Accrued interest
Adpvertising receivable

Advance funding of World Congress 1980

Securities (note 10)
Office equipment (note 9)

Total Assets

LIABILITIES AND CAPITAL

Liabilities

Short-term liabilities
Accrued expenses
Accrued printing expenses
Prepaid membership fees
Prepaid advertising income
Prepaid subscription income

Provisions
Provisions World Congress 1980

Capital
Capital January 1, 1989
Result for the year

Capital December 31, 1989
Total Liabilities and Capital

Contingent liabilities (note 11)

1.519.649 189.177
48.855 48.467

27.725 16.910

87.437 87.437

164.017 152.814
1.999.849 3.307.660
48.626 72.941

DKK 3.732.141 3.722.592
1989 1988

85.110 37.334

111.679 -

40.000 4.700

5.285 5.359

93.665 92.070

335.739 139.463

87.437 87.437
3.495.692 3.063.936
(186.727) 431.756
3.308.965 3.495.692

DKK 3.732.141 3.722.592
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Executive Board Meetings

10th November 1989 and 18th November 1989
Kobe, Japan

Two Executive Board Meetings were held at the time of the World Congress in Kobe. The first was
the final meeting of the out-going Executive Board and the second was the inaugural meeting of the
in-coming Executive Board.

The following paragraphs summarize the major discussions and conclusions of these meetings. They
are based on the approved minute of the first meeting and the unconfirmed minute of the second
meeting.

Standing Commiittee and Task Officer Reports

The Chairman of the Finance Committee reported on the Society’s finances for the past triennium,
indicating that the Society was in a sound financial position. He indicated that income from
membership, subscribers and sponsors is insufficient to cover the present activities of the Society and
care must be taken that as far as possible, only the profits from the Society’s investments should be
used to cover these expenses. He recommended that the capital should remain untouched. The
Honorary Treasurer presented the proposed Budget for 1990 which was approved by the Executive
Board.

Membership of the Society had increased by over 300 during the past year, giving a present total of
2,272. Subscribers to ‘‘Prosthetics and Orthotics International” had increased slightly over the year
and now totalled 368. A new National Member Society has been formed in Pakistan and Taiwan and
Indonesia were showing interest in establishing one in their country. Interest has also been shown in
establishing Regional Societies of ISPO in Central America and Africa and this is at present being
pursued.

The Society has been involved in a number of activities related to education over the past
triennium and prominent among these has been a Workshop organised by the Society in 1987 on
Upgrading in Prosthetics and Orthotics for Technicians from Developing Countries Trained on Short
Courses. In addition, the Society has been involved in a number of seminars on education and training
in the developing world organised by other agencies. In 1987 the International Labour Office/African
Rehabilitation Institute seminar in Cairo, Egypt; 1988, the United Nations seminar in Moshi,
Tanzania; 1989, the African Rehabilitation Institute seminar in Bulawayo, Zimbabwe and 1989, the
World Health Organization seminar in Dakar, Senegal.

The Chairman of the Publications Committee presented the activities over the past triennium
during which the following reports have been published or are nearing completion: Training and
Education in Prosthetics and Orthotics for Developing Countries, Jonkoping, Sweden; Upgrading in
Prosthetics and Orthotics for Technicians from Developing Countries Trained on Short Courses,
Glasgow, Scotland; International Workshop on Above-knee Fitting and Alignment, Miami, USA/
Workshop on Teaching Material for Above-knee Socket Variants, Chicago, USA; Prosthetics and
Orthotics Education, Toronto, Canada; Amputation Surgery and Lower Limb Prosthetics, Dundee,
Scotland. “Prosthetics and Orthotics International” continues to flourish and now includes a regular
International Newsletter section. The Publications Committee are anticipating publication of a new
ISPO brochure describing the activities of the Society in order to promote membership and
understanding of the workings of the Society. This matter is now in hand. The new Directory of
Officers and Members of the Society has now been published and distributed to all members.

The Executive Board agreed that an Amputation Consensus Workshop would be held at the
beginning of October, 1990 in Glasgow. The purpose of this Workshop is to provide information for
the development of instructional material to train surgeons in amputation techniques which provide
optimum results. It is the intention that this Workshop should be followed up by a course(s) on
upgrading of amputation surgery and prosthetics about six months later. The venue for this course(s)
is at present being investigated.
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International Committee Meeting
The major outcome of the International Committee Meeting held prior to the Congress, was the
establishment of a joint International Committee/Executive Board Working Group, under the
Chairmanship of John Hughes, to examine the following:
a) ways in which there could be greater involvement of National Member Societies in the decision
making process
b) the provision of better information to National Member Societies and the membership at large
about international activities
¢) the system of election of the Executive Board.
The representatives of the International Committee are: H. Arendzen (Netherlands), D. Condie
(UK) and John Edelstein (USA). The Executive Board representatives are: the President, John
Hughes and Sepp Heim.

Fellowships
Fellowships of the Society have been awarded to: Anders Starkhammer (Sweden) and Magnus Wall
(Sweden).
Norman A. Jacobs
Honorary Secretary
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Those prosthetists that advocate higher brims
are generally of the opinion that the increased
height is made possible by flexible
thermoplastic sockets. The general scheme is
that the more flexible the brim, the more
comfortable the patient, and the higher the
brim can be. However, the question must be
asked, what really is the role of the brim under
these circumstances? Are the higher brims with
their increased flexibility actually firm enough
to be distributing an appreciable compressive
load to the patient’s tissues? Or, is the brim so
flexible that it is acting only as a “shear
distributor” to reduce the shear forces that are
built up around the edge of the device in the
transitional zone between the rigid socket wall
and the relatively soft flesh of the patient? This
latter concept is one that was developed by
Murphy (1971) and Bennett (1971) in a series of
theoretical articles published a decade ago. The
practical implications of these articles and their
potential impact upon prosthetic/orthotic
design have never been fully appreciated.

In many instances the medial brim is not a
flat oblique surface but rather is corrugated or
channeled in cross-section as it goes from
posterior to anterior. This is done to increase
the amount of the ischium bearing against the
brim and thus decrease the unit pressure. The
amount of channeling that is needed would
seem to be determined primarily by tissue
properties. The softer the tissue, the more the
load borne by the ischium and the more prone
is the patient to discomfort. In an attempt to
relieve this discomfort, the point of contact
between the brim and ischium is relieved.
When done correctly this results in a channel.
The softer the tissue the more the brim is
convoluted in cross-section and corrugated.
This forms a concave inner surface. The firmer
the tissue, the more the load that is borne by
the soft tissue, the less that is borne by the
ischium, and the flatter the brim can be in cross-
section. The extreme of this case would be the
patient who can bear all of the laterally directed
load on the soft tissues without any reliance on
the ischium. It would seem logical to consider a
quadrilateral socket for such a patient.
Nevertheless, it could be argued that comfort
for such a patient, particularly one engaged in
stressful athletic activities, could be enhanced
by including the ischium in the socket.

Sabolich (1985) has described the channeling

in the medial brim as an OKC (Oklahoma City)
fossa. Most recently the fossa has been
deepened and accentuated in the shape to
become the OKC Compartment (Fig. 7.). “This
Compartment ideally contains all the tuberosity
and most of all the ramus except for the exiting
symphysis pubis. As in the original article
(Sabolich, 1985), the ramus is in a better
location to include both in a compartment
which makes the best possible use of medial
superior containment both vertically and
horizontally. This compartment is specifically
contoured for these bones. This is the tough
part.”

Anterior brim
The impression has been created that the
anterior brim of an IC Socket is lower than the
anterior brim of a quadrilateral socket. In
reviewing the literature, however, it is difficult
to see how this impression has come about, The
height of the anterior brim was not addressed in
Long’s (1985) article but was described in the
Chicago Workshop (Pritham, 1988) as
following the inguinal crease. Shamp
recommends that the anterior brim be at the
same level as the posterior brim (Prosthetic
Consultants, 1987). The UCLA-CAT-CAM
manual prescribes a brim just proximal to the
inguinal crease (Hoyt et al, 1987). The
consensus of the Chicago Worship was that
generally it should follow the inguinal crease.

Radcliffe (1955) stated: “If fitted properly,
the anterior brim usually can be brought up to
the level of the inguinal crease without
producing discomfort when the wearer is
seated. The actual height of the anterior brim
varies with the individual and is limited by
contact with bony prominences.”

It can be seen then that in height at least
there is no real difference between the anterior
wall of an IC Socket and a quadrilateral socket.

Lateral wall

Most descriptions of IC Style sockets describe
them as extending quite high above the greater
trochanter and with a great deal of contouring
around that bony prominence (Hoyt et al, 1987,
Long, 1985; Pritham, 1988; Prosthetic
Consultants; 1987). This can perhaps best be
explained as an offshoot of the demands of
ischial containment. As has been previously
discussed, one of the primary functions of the




ACTIVE wiR
CXTENSIOn

r ’

/S — ISCHIAL-GLUTEAL SUPPORT
P — POSTERIOR PRESSURE
' A — ANTERIOR PRESSURE

/ H — HiP EXTENSION-FLEXION
4 MUSCLE ACTION

(@ — HEEL CONTACT|

\

@ ~wio sTance

@ —PusH-orF \
(XNEE FLEXION} “.




18 C. H. Pritham

stump and which were the results of using the
hip musculature to stabilize the knee in the
early part of the stance phase and to initiate
knee flexion in the later part. The first instance,
knee stabilization, creates a situation where
force is concentrated on the anterior proximal
brim and the distal posterior portion of the
socket. It is considered essential by Radcliffe
(1970) to fit the anterior brim as high as
possible into the inguinal crease so as to use the
maximum effective stump length in this
situation. With regard to the demands placed
on the distal portion of the socket, he said “At
the same time, the fitting must anticipate the
movement of the femur stump within the soft
tissue as the femur first presses posteriorly to
maintain knee stability then moves anteriorly to
initiate knee flexion in the swing phase”. Such
socket modification as the previously
mentioned flattening of the area posterior to
the shaft of the femur and the OKC Channel
(Sabolich, 1985) can be seen as attempts to
provide for effective transmission of force from
the femur to the prosthesis postero-distally in
order to stabilize the knee.

The force pattern is essentially reversed later
in stance phase during the initiation of knee
flexion. It should be borne in mind, however,
that the forces required to initiate knee flexion
are considerably less than those required to
stabilize the knee in early stance phase. For this
reason it will be appreciated that the functional
demands placed on socket design are less.
Undoubtedly this is what Shamp had in mind,
when he said of the OKC Channel “Our
experience is that the anterior channel is not
necessary and may only serve to diminish the
volume of the socket.” (Prosthetic Consultants,
1987). Sabolich apparently has come to much
the same conclusion for in a telephone
conversation with the author in September 1988
he stated that it was currently his practice to
remove considerable material from the area
posterior of the femur and essentially none
from the anterior region.

Proximally, much the same situation prevails.
It may be argued that enclosing the posterior
portion of the ischial tuberosity inside the
socket enhances function in the saggittal plane.
However, when the functional demands
involved, i.e. those related to initiation of knee
flexion in late stance phase, are considered, it
can be appreciated that it really is not

necessary. So, the prime criterion for extending
the posterior brim of the socket proximal of the
ischial tuberosity remains that of ischial
containment. It is interesting to note, that while
Radcliffe did not dwell on the work of Schnur,
as did Lehneis (1985); he was aware of it,
mentioned it in passing, and applied the
principles in socket design. In 1955 he said that
“conditions which create a great deal of
discomfort can be prevented by shaping the
bearing surface in such a way that the seat
slopes toward the inside of the socket to render
it more comfortable. Sloping increases the
radius of the edge of the ischial seat and lessens
the burning sensation of the skin in this region”
(Radcliffe, 1955).

In a somewhat related matter Sabolich
describes an indented horizontal channel
immediatley distal to the ischial tuberosity. This
channel, which he terms the Transverse OKC
Channel, touches the ischial tuberosity
tangentially and presses against the hamstring
tendons. Distal to the channel the socket wall
flares outward to accommodate the muscle
bellies of the hamstring group. This channel
continues the contours of the medial wall
posterior and laterally to where it blends in the
contours around the femur. Sabolich contends
that the transverse OKC Channel enhances A-P
Control, while the hamstring relief distally
improves the function of those muscles.

Weightbearing

Of weightbearing in the quadrilateral socket
Radcliffe (1970) has stated: “In the ischial-
gluteal-bearing type of above-knee socket it is
assumed that the contact against the ischial
tuberositiy is the major source of vertical
support. In addition, perhaps one third (33 per
cent) of the vertical support is provided by firm
contact pressure acting upward on the gluteus
maximus. Other areas of the socket, such as the
anterior brim also contribute to the vertical
support in varying amounts, depending upon
the individual fitting”.

If “major” is interpreted to mean more than
50 per cent it can be concluded that something
in the nature of 83 per cent (50 per cent ischial
weightbearing plus 33 per cent gluteal) or more
of the patient’s weight is borne by ischial-
gluteal weightbearing with the remaining 17 per
cent or less borne by the anterior brim and
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Test instrument for predicting the effect of rigid braces in cases
with low back pain

S. W. WILLNER

Department of Orthopaedics, Malmé General Hospital, Lund University, Malmo, Sweden

Abstract

The difficulty of predicting the acceptance and
the result of wearing rigid braces has been
identified before and is reported in the
literature. Therefore a test instrument has been
developed and tested. The intention is that the
test instrument can imitate a rigid brace.
Furthermore, different attributes of the rigid
brace can be altered. Thus the range of the
lordosis, the level of maximal dorsal support
and the amount of abdominal support can be
altered. By changing these parameters the
maximal pain relief is sought. A good
correlation between the result in the test
instrument and the rigid brace manufactured
according to the information from the former
was seen (93%). No false negative results were
seen. Thus, if no acceptance or pain relief was
seen in the test instrument no pain relief could
be expected in a rigid brace.

Another purpose of this test instrument is to
simplify the manufacture of the brace and to
transfer easily the information gained from the
test instrument to the brace with the aid of a so
called measuring device.

Introduction

Outer spinal supports are among the most
frequently prescribed types of orthoses. There
is no doubt that in many cases with different
types of low back pain (LBP) they have a good
effect.

However, sometimes braces are prescribed
on nonspecific indications and patients do not
experience the expected relief. It is therefore
very important to make sure that the indication

All correspondence to be addressed to Dr.
S. W. Willner, Department of Orthopaedics, Malmo
General Hospital, §-214 O1, Malmo, Sweden.

22

for wearing the brace is correct before it is
manufactured.

The failure or brace treatment in LBP is
caused mainly by a lack of knowledge of the
pathomechanism of the spinal disorder and how
the brace influences the pain.

In a Swedish study (Willner, 1985) the
acceptance of wearing a rigid brace (Flexaform
brace) varied between different diagnoses of
the LBP. But on the average only 51% of all
patients included in this study with low back
pain accepted wearing a rigid brace and
reported pain relief. That means that about half
of the cases were not affected by a rigid brace
and consequently had been prescribed braces
with no effect.

To be able to predict the result of treatment
with a rigid brace before it is manufactured and
delivered to the patient, a special test
instrument has been developed and tested. The
main purpose of this test instrument is to
imitate a rigid brace and to see whether this
type of orthosis can be accepted by the patient
and, if so, how it should be fitted. This
instrument estimates the degree of the lordosis
and the level of the maximal dorsal support to
achieve optimal pain relief and acceptance. If
no pain relief is achieved—there is, according
to the author’s experience, no indication for
prescribing a rigid brace.

Another purpose of this test instrument is to
make the fitting of the brace easier and more
accurate by using a special measuring device for
transferring the information from the test
instrument directly to the brace moduie to be
fitted.

The aim of this paper is to present this test
instrument and describe its use in a group of
patients with LBP.
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Result of brace treatment

(Number of cases)
Good Poor
Good 40 4
Result in
test instrument
Poor 0 15
Result in rigid brace (%) Good Poor
Spondylolisthesis 100 0
With test
instrument
LBP unspecified 90 10
Spondylolisthesis 80 20

Without test
instrument
LBP unspecified 35 65
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Discussion

According to the literature, the observed
frequency of accepting and wearing a brace
varies. Ahlgren and Hansen (1978) observed
that 75% of the patients with LBP wore their
soft braces regularly. McKenzie and Lipscomb
(1979) found an acceptance of corset wearing of
only 50% . It was also seen that the utilization of
brace wearing increased noticeably with
increasing age of the patients. Magnusson and
Nachemson (1985) reported that of those
patients who had been prescribed a soft brace,
16% in the age group under 50 years were
permanent brace wearers. Of patients between
60-69 years of age 50% wore their braces
permanently and in those over 70 years of age
70% .

Concerning the acceptance of the rigid brace
a variation was seen (Willner, 1985). This was
especially observed in patients with unspecified
LBP. About two thirds of these patients did not
report any pain relief, or if they did, could not
stand the brace, for example, because of its
rigidity or unacceptable abdominal pressure.
On the other hand, in cases of spondylolisthesis
a high frequency of pain relief and acceptance
was seen —85%. Even in cases with spinal
stenosis verified by myelography a flexion brace
gave pain relief in about 70% of the patients. In
the group consisting of unspecified LBP only
15% of the patients experienced complete pain
relief in rigid braces, i.e. many rigid braces
were prescribed unnecessarily and in 20% only
a partial pain relief in a rigid brace was
achieved.

This shows that it is difficult to predict the
effect of a rigid brace only by clinical
estimation, especially in unspecific LBP.

Based on these observations the test
instrument described was developed.

By changing the controlled parameters
maximal pain relief was aimed at. With this test
instrument it is possible to establish: 1) whether
wearing a brace will be acceptable to the patient
2) and if so, how the brace should be contoured
to give an optimal result.

In the present study this test instrument was
studied in 59 cases, in which comparison could
be made with a rigid brace already provided. In
93% of all these cases a corrleation was seen
between the result of the test instrument and
that in the rigid brace, positive as well as
negative results.

This showed that if the patient did not
experience any pain relief in the test instrument
no pain relief could be expected in the rigid
brace. That was the reason why braces were not
prescribed in 29 of the 88 cases with negative
results in the test instrument. In this study a low
frequency of false positive findings was seen in
the test instrument (7% ). On the other hand no
false negative findings were observed.

It was noticed that pain relief was
experienced related to a very individually
specific degree of the lordosis and when the
maximal pressure of the dorsal plate was
applied at a very specific level. With only a very
small change in the degree of the lordosis or the
level of maximal pressure of the dorsal plate,
the pain returned and the acceptance of
wearing the braces deteriorated.

Another reason for developing this test
instrument was to be able to simplify the
manufacture of the rigid brace. The
information gained from the test instrument can
easily be transferred to the brace by a
measuring device. With this device the height of
the brace, the degree of the lordosis and the
level of the dorsal support are registered. Also
the range of the abdominal support can be
estimated.

Conclusion

A test instrument was developed which
imitates a rigid brace. This instrument can, with
a high degree of accuracy, predict whether a
rigid brace will give pain relief in patients with
LBP and also show how the brace should be
manufactured to give optimal pain relief.
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Participant Age atlesion Duration since Cause of Neurological motor level Weight Height

no (years) lesion lesion incomplete complcte (kg) (cm)
1 18 29 years Traffic accident Th4 62
2 2 19 years [raffic accident Th7 T'hlo 67
3 37 14 months  Fall T'hlo 68
4 36 20 years Traffic accident Thi2 78 181
5 24 20 months  Falling tree Thi2 85 180

6 22 17 years Gun shot Thi2 L4 S0 170
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Maximum amplitude Maximum amplitude
within first 10msec. for complete shoe to ground contact

Ccv Mean  Range P-value Ccv Mean  Range P-value

Accelerometer attached to medial malleolus

Without EVA soles 11.1% 1.2 0.7-1.6 22.3% 37 1.3-6.0
0.109 0.109
With EVA soles 19.9% 1.0 0.3-2.8 21.2% 3.2 1.04.8
Accelerometer attached to caliper
Without EVA soles 5.6% 4.9 3.6-6.5 4.8% 5.0 3.66.5
0.031 0.078
With EVA soles 20.9% 3.2 0.2-5.5 14.2% 4.0 2.0-5.5

Each CV and mean is calculated on the basis of three trials for each participant, i.e. 18 measurements.

Maximum amplitude Maximum amplitude
within first 10msec. for complete shoe to ground contact
cv Mean Range Ccv Mean Range
Without 10mm EVA 24.7%* 1.9 0.6-3.2 17.6% 2.4 1.6-3.2
With 10mm EVA 18.3% 0.7 0.4-1.0 15.3% 1.8 1.2-2.2

Each CV and mean is calculated on the basis of 12 steps for each participant, i.e. 24 measurements,
*excluding one outlier: CV=16.0%.
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larger reduction in accelerations up through the
long leg braces might be obtained by building
EVA into the heels.

In addition to the significant reductions in
accelerations the participating paraplegics claimed
that the EVA soles/heels gave them a more
comfortable walk.

Therefore the authors suggest it is justified to
propose that all shoes for long leg braces for
paraplegic walking in the future should have
shock absorbing material built into the heels.
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significant differences in velocity, cadence, gait
cycle, and stride length when their study group
was compared to normal subjects. These authors
noted that the step length of the prosthetic leg
tended to be longer than that of the contralateral
leg. Breakey (1976), in studies of below-knee
amputees, reported that the stance phase of gait
was longer in the normal limb and shorter in the
amputated limb. Robinson et al. (1977) obtained
time distance and accelerometer data from
below-knee amputees. The subjects took longer
steps more quickly on their prosthetic side and the
resulting gait was described as asymmetric.
Hershler and Milner (1980) also found
asymmetry between the unaffected and the
amputated side when looking at the variation of
hip angle and knee angle throughout all phases of
gait in above-knee amputees. Skinner and
Effeney (1985) noted that this asymmetry of
motion increases the excursion of the centre of
mass during each cycle and thereby increases the
energy cost of ambulation. These kinematic
studies suggest that amputees demonstrate an
asymmetric gait pattern. However this
observation has not been verified using
quantitative methods to determine the degree of
symmetry.

Recently, Middleton et al. (1988) used lower
limb symmetry as a criterion for evaluating the
effects of a rigid ankle-foot orthosis and a hinged
ankle-foot orthosis on a spastic diplegic cerebral
palsied child. Kinematic and kinetic variables
were determined using a video acquisition system
and a Kistler force plate. Employing lower limb
angle-angle diagrams and a chain encoding
technique (Mcllwain and Jensen, 1985),
differences in lower limb symmetry while
unbraced, and in the braced conditions were
determined.

Very little quantitative biomechanical literature
is available that evaluates the mechanics of
amputee gait utilizing kinetic analyses (Cappozzo
et al., 1976; Golbranson, 1980; Lewallen et al.,
1985). The majority of this research focuses on
evaluating different prosthetic components with
regard to amputee gait (Clark and Zernicke,
1981; Hoy et al., 1982; Zernicke et al., 1985).
Winter and Sienko (1988) used sagittal plane
biomechanical and EMG analyses from eight
below-knee amputee trials to demonstrate
modified motor patterns from the residual
muscles at the hip and knee. Seven of the eight
amputee trials were with SACH feet and showed a

negligible knee moment of force during early
stance (when non-amputees show an extensor
moment), and a below normal knee moment of
force in late stance. They explain that because of
hyperactivity of the hamstrings during early
stance there is an excessive knee flexor moment
which is cancelled out by co-contracting knee
extensors at that time.

Suzuki (1972) used a force plate to measure the
three dimensional ground reaction forces on the
limb during stance phase. He found the vertical
ground reaction forces for the prosthetic and
contralateral limbs to be different in subjects with
below-knee, above-knee and hip disarticulation
amputations. The vertical ground reaction force
measured in below-knee amputees for the
prosthetic limb was lower in magnitude with a
smaller trough than the ground reaction forces
measured on the contralateral side. Oberg and
Lanshammar (1982) used a SELSPOT motion
analysis system and force plate to study amputee
gait. Knee moments and gait pattern-force vector
diagrams were reported for one above-knee
amputee. The authors noted differences between
the subject’s prosthetic and contralateral sides,
however, they were only able to conclude that this
type of analysis is valuable in evaluating amputee
gait.

Lewallen et al. (1986) have produced the only
study evaluating the development of amputee gait
in children with respect to potential long term
influences. This study compared kinematic and
kinetic parameters of a normal and amputec
paediatric population (6 amputees, 6 non-
amputees) in an attempt to determine whether the
loss of a limb segment results in increased forces
across the intact joints of the normal limb.
Quantitative analysis involved integration of
force plate and cine data, and the inverse
dynamics approach was utilized to estimate the
joint moments in the intact limb. The authors
reported that the normal leg in the child amputee
displays reduced action and forces in order to
achieve a better symmetry with the amputated leg.
Furthermore, a tendency for the intact limb to
have reduced forces involved in initial weight
acceptance on the amputated limb was noted. It
was concluded that the intact limb does not
develop increased forces in the joints as compared
with values for normals. This balance in the child
amputee was achieved through slower walking
velocity, decreased step length, and increased
double support and stance phases as compared




Subject Age Height Weight Socket Foot Gait® Amputation
(yrs) (M) (Kg) Design  Component Year Reason
Al 42 1.75 84.0 PTB® Seattle®™ Good 1973 Traumatic
A2 32 1.83 86.5 PTB Flex(® Good 1984 Traumatic
A3 32 1.68 70.0 PTB Seattle® Good 1986 Congenital
A4 32 1.68 64.5 PTB Seattle® Fair 1987 Traumatic
AS 43 1.67 73.0 PTB Seattle® Excellent 1957 Traumatic
A6 42 1.81 98.0 PTB Flex® Fair 1986 Vascular
A7 26 1.70 60.0 PTB® Seattle®™ Good 1966 Traumatic
PTB = patellar-tendon bearing
Subject Age Height Weight ® = right
(years) M) (kg) O =left

S1 177 710 (M thigh corset & external hinges

S2 24 L78 77.4 @ clinical subjective gait analysis

S3 27 1.80 81.1

S4 24 1.63 62.7




JOINT REACTION FORCE (N)

Negative

Positive

S

X Component ———
Pegk | Y Component —

‘s P =

] ] “M\TW?&L/
25% T

75%

RCENTAGE TIME (Stance)



S2
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Subject A2 A3 A4 AS A6 A7
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Subject A2 A3 A4 AS A6 A7
Al 0.798 0.812 0.765 0.846 0.802 0.875
A2 0.738 0.721 0.853 0.861 0.832
A3 0.806 0.766 0.745 0.834
A4 0.711 0.709 0.767
AS 0.857 0.874
A6 0.809

Mean = (0.799 S.D. =0.054




Subject Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Trial 7 Trial 8 Mean

S1 1.505 1.372 1.498 1.474 1.435 1.396 1.417 1.428 1.44
S2 1.367 1.434 1.400 1.378 1.413 1.415 1.451 1.437 1.41
S3 1.364 1434 1.524 1.451 1.537 1.535 1.529 1.446 1.48
S4 1.713 1.595 1.935 1.486 1.937 1.784 1.850 1.477 1.72
Non-amputees 1.51
Al 1.223 1.335 1.445 1.196 1.652 1.237 1.260 1.332 1.34
A2 1.442 1.524 1.525 1.551 1.595 1.648 1.510 1.448 1.53
A3 1.408 1.547 1.760 1.639 1.441 1.523 1.495 1.443 1.53
A4 1.118 1.046 1.154 1.219 1.275 1.208 1171 1151 1.17
AS 1.293 1.251 1.288 1.270 1.232 1.268 1.143 1.238 1.25
A6 1.169 1.099 1.071 1.147 1.160 1.041 1.023 1.169 111
A7 1.338 1.306 1.410 1.351 1.282 1.215 1.243 1.253 1.30

Amputees 1.32
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British Design Award for Blatchford Endolite

Blatchfords Endolite modular system for artificial legs has gained the unique distinction of being the
only medical product to win a 1990 British Design Award. This award, achieved in the centenary year
of the company, is an appropriate acknowledgement of the high technology now being incorporated in
artificial legs to produce varying functions suitable for amputees with differing activity levels in all age
groups. Currently 65 per cent of amputees in the UK with modular lower limb prostheses are supplied
with the Blatchford Endolite system through the Disablement Services Authority, the principal UK
prescriber of the system.

Charles A. Blatchford founded the limb manufacturing business which has carried his name
through successive family generations since 1890. At that time artificial legs were skilfully worked
from wood but the material placed some limitation on function. His philosophy of “The patient comes
first” continues to provide the Blatchford design team with the incentive to improve the function, the
reliability and the comfort of lower limb prostheses using the latest advances in technology and
materials.

The Blatchford Endolite system represents a major achievement in applying the technology and
materials developed initially for space exploration. With their down-to-earth approach the Blatchford
design team, led by the late Brian Blatchford MBE and Technical Director, John Shorter, utilised the
strength and light weight of carbon fibre composites in the development of Endolite, the first
production artificial leg in the world to use this exotic material. The system is designed to be equally
suitable for enfeebled geriatric patients as well as for young and active amputees. This all-British
development by a family-run business was achieved in the face of authoritative advice from the US
that carbon fibre composites, while ideal for artificial legs, would prove too difficult to fabricate.
Subsequently the US has become the second largest market for Endolite.

Working to weight limits set by clinicians at an international meeting, the Blatchford team at the
company’s research and development unit in Basingstoke produced complete prostheses weighing 1kg
for below knee (BK) and 2kg for above knee (AK) and 3kg for through-the-hip level. The light weight
of these prostheses has been achieved by using carbon fibre for the major load bearing component
parts to produce a durable structure within a cosmetic foam fairing and outer “skin” which is difficult
to detect from a natural leg. Having achieved satisfactory results for the shin structure, a new flexible
foot was developed to simulate the “spring” of the natural foot. To complete the system a flexible
ankle joint, known as Multiflex, was designed to enable the patient to walk with confidence on uneven
surfaces. This mechanism, together with a range of 15 different knee modules including the Endolite
Stabilised Knee (ESK) which locks when weight is applied and releases smoothly when weight is
removed, has been designed for the entire spectrum of amputees.

The Blatchford Endolite system is the result of five years of intensive research and development
including patient trials. Before the system could be accepted by the National Health Service, the
individual modules as well as the complete system underwent rigorous approval testing in its
laboratories and in prolonged field trials.

The modular design of the Endolite system enables the volume production of its component parts.
This has produced savings in the unmit cost of components and permits a high degree of
interchangeability of parts to meet the changing needs of individual patients. The modular design also
speeds assembly and makes adjustments on the patient easier and quicker. These factors together
with the functional advantages of Endolite have made the system extremely cost effective. This has
been acknowledged by health authorities in the UK and in many overseas countries. West Germany,
for example is currently a major growth market. Also, the company is involved in equipping and staff
training for a new artificual limb factory in the People’s Republic of China.
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Only properly trained prosthetists and technicians are allowed to prescribe and fit the Blatchford
Endolite system. The company runs regular training and updating courses for all its agents and staff to
ensure that they are fully aware of the latest developments and practices. Valuable feedback for these
courses and for the ongoing process of design improvement is provided by the recently opened
Blatchford Prosthetic Research Centre at Basingstoke District Hospital. This provides a central
retrieval and dissemination centre for all matters relating to prosthetics in general and the Blatchford
Endolite system collated from international sources as well as the company’s 13 limb fitting centres
throughout the UK.

The 1990 British Design Award for the Blatchford Endolite system is the second award received
from The Design Council by Chas. A. Blatchford & Sons Ltd. In 1976 the company won a Design
Council Award and a Queen’s Award for Technical Innovation. In the same year the late Brian
Blatchford received The Duke of Edinburgh’s Designers Prize.
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US ISPO is a co-sponsor of ACOPPRA “90” Congress for the multidisciplinary rehabilitation
team to be held in San Jose, Costa Rica, March 26-28, 1990. The programme will include speakers
from Mexico, Costa Rica and the United States. Topics range from social and psychological issues to
the hip disarticulation prosthesis, care of the insensitive foot, fracture management, care of patients
with AIDS and other infectious diseases, postsurgical treatment of amputees, upper-limb orthotics,
bone lengthening, scoliosis, tone reducing orthoses, prosthetic feet, mobilization devices for children
with spina bifida, cerebral palsy, upper-limb prosthetics, cosmetic restorations and optimal weight of
lower-limb appliances.

The Fourth Biennial Pacific Rim Prosthetic/Orthotic Conference will take place April 24-28, 1990
on the Kohala Coast, Hawaii. A full scientific programme is planned, including exhibition of new
components.

Joan Edelstein
Editor

Addendum — First meeting of the three German speaking
ISPO National Societies

On February 23 and 24, the three National Societies of the totally or at least partially German
speaking countries such as Germany, Austria and Switzerland organized a joint meeting in the
Rehabilitation Centre of the Swiss Workers’ Compensation at Bellikon, Switzerland. The Executive
Board of ISPO was represented by its newly elected member Dr. Jean Vaucher from Geneva who
welcomed the almost 200 participants. The meeting included interdisciplinary lectures on lower limb
amputation and prosthetics. Emphasis was put on new trends and first results with CAD-CAM-
manufactured sockets, the CAT-CAM-type socket and with partial foot amputations. Special
prosthetic devices for various sporting activities with understandable emphasis on alpine sports were
discussed.

It will now be the turn of Austria and Germany to continue this successful first experience,
particularly in view of the possibilities of extending ISPO activities into the German Democratic
Republic.

R. Baumgartner
Munster
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Calendar of events

20-25 May, 1990

5th European Regional Conference of Rehabilitation International, Dublin, Ireland.
Information: Olive Rhodes, Conference Secretariat, National Rehabilitation Board, 24-25 Clyde
Rd., Dublin 4, Ireland.

22-24 May, 1990

3rd S. M. Dinsdale International Conference on Rehabilitation, Ottawa, Canada.

Information: Education Dept., The Rehabilitation Centre, 505 Smyth Rd, Ottawa, Ontario K1H
8M2, Canada.

4-8 June, 1990

Nordic Congress on Orthopaedics, Helsinki, Finland.

Information: Nordisk Ortopedisk Forening, Prof. P. Rokkanen, Tolo sjukhus, Topeliusgaten 5,00260
Helsinki, Finland.

5-7 June, 1990

Annual Scientific Meeting of the International Society of Paraplegia, Tel Aviv, Israel.
Information: The Honorary Secretary, IMSOP, National Spinal Injuries Centre, Stoke Mandeville
Hospital, Aylesbury, Bucks HP21 8AL, UK.

7-10 June, 1990
Southern Orthopaedic Association Meeting, Hawaii, USA.
Information: AAQOS, 222 S. Prospect Ave., Park Ridge, IL 60068, USA.

10-13 June, 1990

8th Nordic Meeting on Medical and Biological Engineering, Aalborg, Denmark.

Information: Dept. of Medical Informatics and Image Analysis, Badehusvej 23, DK-9000 Aalborg,
Denmark.

11-14 June, 1990

American Orthopaedic Association Meeting, Colarado, USA.

Information: Ms. S. Mclellan, American Academy of Pediatrics, PO Box 927, Elk Grove, IL 60007,
USA.

13-16 June, 1990

8th International Symposium on Bioengineering and The Skin, Stresa, Italy.

Information: S. Sacchi, Clinica Dermatologica, Universita di Pavia, Policinicio S. Matteo, P.le Golgi,
17100 Pavia, Italy.

13-17 June, 1990

International Society for the Study of the Lumbar Spine Meeting, Boston, USA.

Information: Prof. A. N. Nachemson, Dept. of Orthopaedics, Sahlgren Hospital, S-413 45 Goteborg,
Sweden.

15-20 June, 1990

13th Annual RESNA Conference, Washington, U.S.A.

Information: Susan Leone, RESNA, 1101 Connecticut Ave. NW, Suite 700, Washington, DC 20036,
U.S.A.

17-22 June, 1990
6th World Congress of the International Rehabilitation Medicine Association, Madrid, Spain.
Information: Secretary, IRMA VI, PO Box 61274, 28080 Madrid, Spain.

48







50 Calendar of events

22-27 September, 1990
Scoliosis Research Society Meeting, Hawaii, USA.
Information: SRS, 222 S. Prospect Ave., Park Ridge, IL 60068, USA.

27-29 September, 1990

Annual Congress of the Chartered Society for Physiotherapy, Bournemouth, England.
Information: Chairman, 1990 Programme Organising Committee, c/o Events Organiser, Chartered
Society of Physiotherapy, 14 Bedford Row, London WCI1R 4ED, England.

3-6 October, 1990

44th Annual Meeting of the American Academy for Cerebral Palsy and Developmental Medicine,
Orlando, USA.

Information: AACPDM, PO Box 11086, Richmond, VA 23230, USA.

10-12 October, 1990
Clinical Orthopaedic Society Meeting, Houston, USA.
Information: COS, 222 S. Prospect Ave., Park Ridge, IL 60068, USA.

11-13 October 1990
Ist IFMBE Far Eastern Conference on Medical and Biological Engineering, Tokyo, Japan.
Information: Prof. Yoshimito, West 12, South 17, Sapporo 064, Hokkaido, Japan.

14-18 October, 1990
Western Orthopaedic Society Meeting, San Antonio, USA.
Information: WOA, 2975 Treat Boulevard, Concord, CA 94518, USA.

15-19 October, 1990

Conference and Scientific Symposium of the International Federation of Multiple Sclerosis Societies,
Dublin, Eire.

Information: Conference Secretariat, POB 5, Dun Laighore, Co. Dublin, Eire.

17-21 October, 1990
Eastern Orthopaedic Society Meeting, Southampton, NY, USA.
Information: EOA, 301 8th St.-Suite 3 F, Philadelphia, PA 19106, USA.

22-24 October, 1990

International Cerebral Palsy Symposium, Prague, Czechoslovakia.

Information: I. C. P. Symposium, c/o Assoc. of the Czechoslovac Medical Societies, J. E. Purkyne, tr.
Vitezneho Unora 31, 120 26 Praha, 2, Czechoslovakia.

26-30 October, 1990
9th Asia/Pacific Rehabilitation International Conference, Beijing, China.
Information: J. Morrison, RADAR, 25 Mortimer St., London W1IN 8AB, UK.

29-31 October, 1990

Functional Electrical Stimulation; Practical Aspects for Clinicans, Glasgow, Scotland.

Information: Dr. C. A. Kirkwood, Bioengineering Unit, Wolfson Centre, 106 Rottenrow, University
of Strathclyde, Glasgow G4 ONW, Scotland.

5-8 November, 1990

European Conference on the Advancement of Rehabilitation Technology, Maastricht, The
Netherlands.

Information: ECART, Congress Organization Services, Van Namen and Westerlaken, PO Box
1558,6501 BN Nijmegen, The Netherlands.

19-22 November, 1990

2nd North Sea Conference on Biomedical Engineering, Antwerp, Belgium.

Information: Luk Pauwels, Technologisch Instituut-KVIV, Desguinlei 214,2018 Antwerpen,
Belgium.
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