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100 Editorial

classify their allotment of publications according to its worth as outlined here:
(1) usefulness as demonstrated by a randomized controlled trial,

(2) usefulness as demonstrated by a non-randomized controlled trial,

(3) deemed to be contra-indicated on the basis of scientific evidence,

(4) seen to be common practise but lacking scientific evidence,

(5) not in common practise and without scientific evidence,

(6) simple anecdotal.

Each of the selected speakers was asked to deliver a judgement on the available literature. It was also
seen as appropriate to comment on such aspects as level selection, the treatment of bone, muscle, nerve,
fascia and skin, the detail of skin closure, immediate post-operative stump environment and early
prosthetic management. It was assumed that distinctions would be made regarding causal pathology e.g.
trauma, disease, malformation. The prosthetist speakers were given a similar but complementary task.

The work of the conference was based on what has now become an ISPO Workshop framework with
each presentation followed in due course by plenary discussion, syndicate discussions and a further plenary
discussion. The participants shared the tasks of acting as chairmen or rapporteurs at all sessions.

I emphasize to the membership at large the magnitude of the task given to each of the researcher/
presenters. They responded magnificently and our congratulations are due to them for the quality of their
research and presentations. The care taken by them in their preparation clearly stimulated the other
participants in discussions. All points of controversy were hotly debated but respect was shown to all
whether they were “up and coming” or “elder statesmen”. The whole group are to be congratulated on one
other aspect of the weeks work, namely, time-keeping. It was a very good self-disciplinec performance
which enabled the work to proceed smoothly.

The help provided by the staff of NCTEPO was substantial and significant. In addition to assembling
the literature held in the RECAL database under each subject heading other databases ‘were recruited
when required to make the 1000 odd collection of papers. All were copied and distributed as appropriate
and during the workshop itself copies of publications not included were produced on demand to help the
participants elucidate particular points.

Asthe workshop got under way the plenary and syndicate sessions began to spawn paper (the reports of
the sessions) in quantity. Each report had to be produced in very short order, scrutinized, typed and then
copied — a production line effort performed with expertise and good humour.

A moderating group met each lunchtime and after discussion listed the questions to be ac dressed by the
next set of syndicates. At the same time the members for each syndicate were selected and a chairman and
rapporteur appointed.

The costs of the Workshop were largely borne by the Society but substantial sponsorship was provided
by the U.S. Manufacturing Co., Otto Bock, North Sea Plastics and L.I.C. A number of inclividuals made
significant contributions by finding their own sponsorship. In addition the NCTEPO, the Univetsity of
Strathclyde and the City of Glasgow made many contributions to the social events which accompanied the
workshop.

The City of Glasgow was the European City of Culture for 1990 and as a result there were many special
events and exhibits as well as its celebrated museums for the accompanying persons to visit.

Marion Weiss would have been in his element at the workshop. He loved the art of surgery, revered the
science to support it, the tussle of debate, the company of friends, good food, wine and music. Most of all he
would have been pleased with the outcome.

By the time this editorial is in your hands the Co-Chairmen G. Murdoch and A. Bennett Wilson Jr. and
our Honorary Secretary, Norman A. Jacobs, hope that the report of the meeting will have been sent to the
participants and returned to us with as few amendments as possible! The final outcome will >e a document
wholly based on the report of the workshop. The publication will be used as the main body of knowledge
supporting a series of Instructional Courses to be held in the main continents of the worldl over the next
three or four years. It will prove to be much more than a ‘cookbook’ but assured guidelines for any surgeon
undertaking amputation surgery.

It will not be a tablet of stone but in certain areas it will be difficult to fault the advices. In transiliac and
transpelvic amputation the advices are clear and received almost unanimous support. In level
determination there are solid guidelines to follow whether you have limited resources or a sophisticated
















Normal Steeper’s
Parameter Units Range RGO orthosis HGO
cadence steps/min 91-135
video 39 39 34
(Vicon 35 37 37
stride length m 1.25-1.85
video 0.99 0.99 0.84
( icong 1.02 0.99 0.98
velocit m/s 1.10—1.82
video 0.32 0.31 0.24
( icon; 0.30 0.31 0.30
stance phase %o 54—65 67 67 13




Steeper's

Parameter RGO | orthosis | HGO
SAGITTAL PLANE

Flexion 15 12 16
Extension 33 35 21
Range of motion 48 47 37
CORONAL PLANE

Adduction 8 10 7
Abduction 3 0 9
Range of motion 11 10 16
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Steeper’s
Parameter RGO | orthosis | HGO
LINEAR MOTION
vertical excursion
(mm 46 43 22
lateral excursion
g‘nmc)' 90 80 152
NGULAR R L
MOTION
sagittal plane, (©)
“pitch” (deg) 16 17 11
coronal plane,
“roll” (deg) 16 17 12
transverse plane
“yaw” (deg) 23 26 33
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the magnitude and phasing of the movement,
were observed in the transverse plane. In the
HGO the twisting of the pelvis from side to side in
asinusoidal pattern had a much greater amplitude
than in either the RGO or Steeper’s orthosis. In
these devices, higher frequency oscillations were
superimposed on the basic sinusoid, once again
due to the pattern of movement with the rollator;
both sides of the pelvis tended to be advanced
together.

Pelvic translations:— The vertical excursion of
the centre of the pelvis in the HGO was
approximately half its observed value in the other
two orthoses. It also followed a more gently
undulating sinusoidal path. Peak values in all
three orthoses were attained during the swing
phase on each side. The centre of the pelvis had a
larger lateral excursion in the HGO and its locus
was almost a pure sinusoid, compared with a more
complex pattern in the RGO and Steeper’s
orthosis. In all three cases the maximum excursion
was away from each leg during its swing phase.

Pelvic velocity:— The velocity in the direction
of progression attained a maximum in the middle
of the swing phase and a minimum just after
heelstrike, irrespective of device. However, the
range of velocity variation did differ between
orthoses. The HGO showed a variation in
forward velocity between 0.15m/s and 0.45m/s,
compared with a range of 0.05m/s to 0.63m/s in
the RGO and of 0.01lm/s to 0.59m/s in the
Steeper’s orthosis. These results give further
evidence of a stop-start pattern in the RGO and
Steeper’s orthosis; in the latter device there is an
instant in the cycle when the pelvis is virtually
stationary.

Discussion

It could be argued, with some justification, that
the comparisons in this paper are more accurately
between the different systems (orthosis plus
walking aid) than between the devices
themselves. The walking aids were those specified
in the training directions for each orthosis, and
were, therefore, those the patient would be
expected to use with the particular device.
Familiarity with the system should produce a
better gait, and for the purposes of this study was
thus allowed to override the scientific advantages
of restricting the patient to using the same walking
aid with each system. It has not been possible in
the present study to ascertain the significance of
the different aids, though the small differences

observed in the general gait parametzrs (Table 1)
would suggest that the effect on the speed of
walking may not be very great.

In the sagittal plane the major differences in hip
joint motion between the respective orthoses is
the smaller degree of hip extension in the HGO.
The increased pelvic rotation, however,
neutralises any consequent difference in stride
length. In the RGO and Steeper’s orthosis, the
stride length is achieved almost entirely by the
degree of flexion/extension at the hip joints. It is
surprising that these two orthoses are so similar,
as far as sagittal plane motion is concerned, since
the reduction in friction from the use of a single
cable in the Steeper’s orthosis should permit an
increased range of hip movement.

The observation that the hip abduction in the
HGO is greater than that in either the RGO or the
Steeper’s orthosis has important implications
with regard to ground clearance during the swing
phase. In the HGO it is easier to clear the ground
without catching the swinging leg behind the
stance leg. Whittle and Cochrane (1989) noted
this as probably the most importan: mechanical
difference between the HGO and RGO, and one
which makes the HGO more suitable: for use with
crutches. The present case study furtaer bears out
this observation. The reason for the difference is
undoubtedly the greater degree of flexibility of
both the RGO and Steeper’s orthosis, compared
with the HGO. On examination, the Steeper’s
orthosis was found to be slightly more flexible
than the RGO; this would explain tke absence of
abduction during the swing phase. In the
Steeper’s orthosis, ground clearance is achieved
almost entirely by elevation of the pelvis.

Thurston et al. (1981) measured the angular
displacements of the pelvis in the sagittal, coronal
and transverse planes in 22 normal subjects. The
angular displacements in the present study differ
markedly from their results in both magnitude
and pattern. In all three orthoses, there is an
increased ‘roll’ which may be associated with the
compensations necessary to gain foot clearance in
a stiff-legged gait (Saunders et al., 1953). The
greater than normal “yaw” in the HGO is an
exaggeration of the normal mechanism whereby
pelvic twisting is used to increase the stride length.
With the arms fixed by the crutches, the
contraction of latissimus dorsi pulls the pelvis
upwards and twists it forwards. This twisting
movement continues into stance until after the
toe-off on the opposite (swing) side, whereupon it
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(medium stiffness)
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heel strike (—15°)

toe-off (307)

I wi le sp wi le sp
| mu 89.9 76.6 66.0 ra 40.2 35.5 34.7
| icf 85.6 73.9 72.7 icr 36.7 _329_ _ 338
icr 77.2 69.8 57.0 un 33.8 36.4 ' 36.6
itr 74.4 57.4 51.5 sa 28.7 a1y | 273
qu 722 _ 590 _ 497 dy 16.7 19.7 | 133
ra 66.0 73.5 . _63.8 mu 13.3 13.7 . 117 _
| un 54.6 63.4 66.1 itr 12.4 15.2 12.5
dy 53.8 61.3 57.0 icf 11.6 8.6 11.7
qu 44.0 49.2 49.5 qu 5.2 7.1 6.0
050 | .
i b rear
g 040( A mean
@ P + std
: /3 meen
Z2 030 std
/ - slow
020
. | PR A S
-30 -20 -10 © 10 20 30 40
pylon angle
heel strike (—15%) "~ toe-off (30°)
wi le sg wi le sp
mu 0.33 0.40 | 0.28 icf 0.50 0.50 0.49
| ra 0.31 042 | 0.30 mu 0.43 _0.42_7 044
| icr 0.27 031 | 0.25 itr 0.30 0.34 0.34
itr 0.27 0.30 L _0.26 ra 0.30 0.33 0.31
icf 0.26 0.35 0.26 dy 0.24 0.33 0.31
un 0.19 0.33 0.27 un 0.22 0.28 0.30
sa 0.15 0.43 0.25 icr 0.22 0.25 0.26
dy 0.14 0.29 0.22 sa 0.21 0.28 0.28
| qu 0.10 0.19 0.21 qu 0.20 0.26 0.28
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Height

(m)

Years
Ampu ated
(yrs)
5.5
9.0
40.0
9.5
3.5
37.0
17.4

(ause

frauma

cancer
cancer
frauma
trauma

cancer




Subject
Variable A B C D E F mean
Mass 0 .78 1.62 1.64 1.54 2.01 1.92 1.75
(kg) 1 3.93 2.29 2.82 2.47 4,18 3.47 3.15
2 5.12 2.95 3.67 3.19 5.38 4.47 4,13
I 0 034 .032 033 027 042 | 049 .036
(kgm?) 1 .040 .034 .037 .028 .049 .055 .041
2 .040 .036 .037 .029 .054 056 .042
*includes the foot, shoe and added loads
t ol
9
X
z
— — >
Shank: RIJF, + W, =m, *a, (1)

RIM, + (M X RIF,) = IM « §, (2)

—_— —_— — -

Thigh: RJF, — RIF, + W, =m, = 3, (3)

o
RIM, — RIM, + (/M X RIF,) —
(fVOM X RIE,) = I™ + , (4)




Shank: RIM, — K1cosf,+0, — K1sinB, 62 +
K5(sin))l, — K5(cos6))l, —
K5(cosH,)g = K3 (6) (6)

OR

RIM, — (S—AT) — (S—VT) + (S—AH)
— (L—G) = (S—NET)

-
&

2

Joini Displacement (degrees)

*Walking | **Stride| Stride | Stride | Swing i // _dksy
Load Speed | Speed | Length | Time | Time ¥
(m/s) | (m/s) | (m) () (5) ki 7!
0 098 | 1.01 | 1.40 | 1.41 | 058 ) /,f' S o
(:23) | (24)| (21)| (15)| (.06) I - \ N
1 099 | 099 | 140 | 1.42 | 0.58 7 g .
(22) | 22y (20| (13)| (.05) s 7 Erme=l
2 0.98 | 100 | 141 | 1.43 | 0.58 % i,
(:23) | (:23)| (20)| (15) | (.06)
F 0.03 0.63 0.31 1.60 0.62 e e 0 3 “ 5 “ " " " 100
p| 0744 | 0.554| 0.740| 0.250| 0.557 Suing Trme (X time)

Walking speed — calculated over 3 to 6 strides
Stride speed — determined by dividing the stride
length by the stride time for the stride analyzed in
detail

**x
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Appendix

Ix, ly

-

8

-G
Kl=r+L +m,
K3 =IM + (())? * m)
K5=r1m, RIM,

denotes the cross product

denotes multiplication

denotes shank

denotes thigh

denotes hip

denotes knee

denotes mass centre of segment

denotes mass of the segment

denotes weight of the segment

denotes the moment of inertia of the
segment about its mass centre

denotes linear acceleration of the
segment

angular displacement of segment or joint
denotes angular velocity of segment or
joint

denotes the angular acceleration of the
segment or joint

represents vector directed from point k
to point j

denotes the resultant joint moment about
the joint j

denotes the resultant joint force at joint j
denotes the linear acceleration of the hip
joint in forwards or backwards and up or
down directions.

represents the segment length

represents distance between mass centre
of segment to proximal joint

represents the acceleration due to gravity
(9.8 m/sec.)

S—NET - the net effect of all moments acting on

RIM,

S—AT

S—VT

S—AH

the shank and is equal to the shank
angular acceleration multiplied by the
moment of inecrtia of the shank
measured about the transverse axis
passing through the knee.

—resultant joint moment of forces
exerted by the assistive devices about
the prosthetic knee joint.

— shank interactive moment which is a
function of the thigh angular
acceleration.

—shank interactive moment which is a
function of the thigh angular velocity.

—shank interactive moment which is a
function of the linear acceleration of
the hip joint.

—shank interactive moment which is a
function of the gravitational forces
acting on the leg.

—resultant joint moment of muscle
forces acting about the hip joint.
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An evaluation of computer aided design of
below-knee prosthetic sockets

A. K. TOPPER and

G. R. FERNIE

Centre for Studies in Aging, University of Toronto Department of Surgery, Toronto, Canada

Abstract

Forty-eight below-knee amputees compared
sockets designed using CANFIT computer aided
design (CAD) software with sockets designed
using conventional methods. Each subject was
fitted by one prosthetist who used conventional
techniques and one who used the CANFIT
system to design the socket. Prosthetists
alternated design methods for each new subject.
The prosthetist using the conventional techniques
was allowed up to 2 design attempts and the
prosthetist using the CANFIT system was
allowed up to 5 design attempts. After 2 design
attempts with each method 21% of the subjects
preferred the CANFIT design socket. Following
up to 5 attempts 54% preferred the CANFIT
designed socket. A jury of experts made an
assessment of the CANFIT system and of CAD in
prosthetics. The jury did not think that the version
of the system tested was cost effective but that at
the rate that it was improving it would become
such within 3 to 5 years. The jury noted that, as
well as monetary benefits, CAD presents the
possibility of benefits in other areas such as
research and teaching. A number of specific
suggestions regarding the use and development of
CAD in prosthetics were also made.

Introduction

Computer aided design and manufacturing
(CAD CAM) systems in prosthetics provide an
alternative to traditional methods for producing a
positive mould which can be used to make a
prosthetic socket (Lord and Jones, 1988;
Michael, 1989). CANFIT is one such system that

All correspondence to be addressed to Mr. A. K.
Topper, Centre for Studies in Aging, Sunnybrook
Health Science Centre, 2075 Bayview Avenue,
Toronto, Ontario, Canada M4N 3MS5.
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has been developed by the University of British
Columbia and Shape Technologies Inc.
(Saunders et al., 1985; Saunders et al., 1989). In
the 1989 version of this system, a Northwestern
casting jig was used to load the tissue of the stump
while the prosthetist took th: necessary
measurements. The anteroposterior diameter was
measured at the mid-patellar tendon and the
mediolateral diameter was measured at the tibial
plateau using calipers. The length of the stump
was measured using a tape measure. The cross-
sectional area was estimated at 2.5cm intervals
along the stump using a handheld tool specifically
designed for this purpose.

A starting socket shape was selected
automatically for each subject from a matrix of 9
model shapes. This matrix included small,
medium and large sockets in tapered, cylindrical,
and bulbous shapes. The software selected the
model sockets which corresponded most closely
with the measurements taken and then
interpolated between model sockets to derive the
socket shape for the subject.

The prosthetist could view cross-sections of the
socket or could view the whol: socket as
represented by a wire frame or a shaded three-
dimensional representation. After viewing the
socket, the prosthetist could modi’y the shape
using one of the following three methods:—

1. to make localized changes to the shape the
prosthetist could use the patch method which
allowed mould material to be added to or
removed from a region of any size anywhere
on the socket,

2. the prosthetist could change the overall size of
the socket using “length” and “ply”
modifications. The length mode allowed the
distal end of the socket to be extended. The







Number |(Cummulative
CASD Number of | who prefer |“% who prefer
Socket # subjects CASD CASD
2 48 10 21%
3 38 8 38%
4 30 3 44%
5 27 5 54%
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necessity to reorganize present practices
(traditional work scheduling and patient
booking), and patient preference (if living close to
the prosthetics centre) for a few brief visits rather
than one all day visit. If current practices could be
reorganized to take advantage of the time savings
made possible with CANFIT then the system
could provide better service for out-of-town
patients who could decrease the length of their
stay, children who have little patience, and new
amputees who require several fits during the
period when their stump is shrinking.

Practical remote site service would be valuable
in the Canadian context because of vast distances.
The jury took the view that, because digitizers,
vacuum formers and numerically-controlled
machining systems are becoming less expensive
and are relatively portable, the fitting and
fabrication should be incorporated in a mobile
unit to service remote sites. The jury could not see
any benefit in having only the design part of the
system going with the travelling prosthetist. The
prosthetist would then have to wait for the leg to
be shipped back so that it can be fitted and then
would probably have to repeat the process
because it is likely that the first socket will not
fit properly. The process is not viewed as an
improvement over the prosthetist taking a cast
and sending that back to the fabrication facility.

Services for the Third World were thought tobe
realistic only if the costs were fully underwritten
by the Canadian government. It was thought
however that, in general, this approach does not
work on a sustained basis. Practical Third World
services, history has taught, should derive from
training of local practitioners and the innovative
use of local materials and talents with the
emphasis on self sufficiency. Both prosthetists
and committee members thought that the shape
information accumulated by using CAD could
eventually lead to some expert criteria for off-the-
rack sockets which would raise the present
minimum standards.

The jury agreed that a prosthetics facility can
increase its profit by increasing the number of legs
produced if:—

1. CANFIT could produce a good fitting socket
in the same, or fewer design attempts than the
conventional method so that the total time
spent by the prosthetists is less than it would be
if conventional methods are used, and

2. prosthetics facilities amalgamate so that the
facility has more clients per prosthetist and the

time saved by CANFIT can be use:d to fit more
amputees.

The system that was evaluated was not
considered cost effective as it was not able to
produce legs which fit as well as the conventional
legs in 1 or 2 design attempts. However, the new
version of the system which was demonstrated
and described, was viewed as potentially
profitable. In any case, it was agreed that more
clients per prosthetics centre would be necessary
to justify such systems. Justification of the system
would be easier if it included automated cosmetic
cover generation, automated alignment of the
limbs, automation of paper work, and packages
for spinal braces and footwear fabrication.

Although the system that was evaluated was
not deemed appropriate for commercial
application, the new version of CANFIT which
was under development at the time of the jury trial
seemed as though it might solve many of the
problems that were apparent in the: study. This
new system should be tested in clirical trials to
confirm these expectations.

The jury thought that CAD systems for pros-
thetics are on the brink of being commercially
feasible. Although the systems will probably not
be profitable tools for another three to five yearsit
may be wise to consider buying a system in the
next year or two so that the technology can be
integrated gradually. The changeover period will
allow clinicians to restructure their practices so
that they can take advantage of the strong points
of CAD and also allow them to develop a method
of screening to determine which clients are
suitable for CAD fittings. Jury members also
thought that it is important for prostaetists to use
these systems in the near future so that they can
have input into the development of this tech-
nology. Prosthetists who are considering buying a
system should plan to try testing the various
systems available by fitting an amputee or two
before committing themselves to a particular
system. The jury advocated that CANFIT system
suppliers be required to allow extensive try-
before-buy with real patients in the practitioner’s
own shop. Prosthetists should be forewarned that
in the short run they are likely to lose money by
investing in this technology and that their facility
must be able to absorb this short term loss. If they
do not think they can afford any immediate loss
but want to become involved, ‘hey should
consider sharing CAD resources with other
facilities.
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(cast digitization or non-contacting shape

sensing). Current research in CAD in prosthetics

seems to be focused on methods of graphically
representing sockets and on the interactive
methods used by prosthetists to change the shape.

While this work is important, the key questions

regarding the underlying methodologies, deserve

more study i.e.

1. what are the crucial measurements necessary
to design a socket? (The authors do notbelieve
that a complete description of the stump
surface is the solution.)

2. how are these measurements of a stump’s
characteristics ~ transformed into  an
appropriate socket shape?

The jury suggested that a remote site service
using a mobile clinic with a CAD workstation, a
carver and a vacuum former would be beneficial
in Canada. There are problems, however, not
considered by the jury in suggesting a complete
mobile clinic rather than a travelling prosthetist
with only a portable design station. These
problems include extremely long driving times
and many communities that are accessible only by
air.

Gradual integration was thought necessary to
allow a restructuring of current practices in order
to take advantage of the benefits of CAD. This
would allow clinicians to become competent and
efficient users of the system, and permit a client
screening protocol to be developed so that time is
not wasted trying to fit amputees not suited to the
current CAD technology. Most payback analyses
make the assumption that this process happens
instantly but there are always growing pains with
the introduction of new equipment and new
technology.

Conclusion

The CANFIT system (in the version tested)
was found, in a controlled single-blind trial, to be
capable of fitting below-knee amputees as well as
could be achieved with conventional methods.
However, more trial fits were required. A jury
predicted that the rate of evolution of the system
will lead to its profitable application in major
centres within 3 to 5 years and recommended
prosthetists consider acquiring a system in the
next 1 or 2 years in order to facilitate the gradual
and orderly introduction to clinical practice.
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International Newsletter
Winter 1990

The ISPO Executive Board is preparing a document which lists all ISPO members who are active in
National or International Standards Committees on prosthetics and orthotics and rehabilitation
engineering subjects related to our field. The Executive Board would therefore be grateful to receive
information from individual members who participate in national and international standards meetings.
Information should be sent to the Honorary Secretary:

Norman A. Jacobs

National Centre for Training and Education in Prosthetics and Orthotics

University of Strathclyde

Curran Building

131 St. James Road

Glasgow, Scotland, UK

Conferences, present and future, dominate news from several of ISPO’s national member societies.
Across the globe, ISPO members are engaging in professional activities designed to expand rehabilitation
for individuals with physical disabilities.

Thailand National Member Society announced the Combined Meeting of the Asian Orthopaedic
Society, celebrating its 10th Congress, and the Thai Orthopaedic Association held in October 1990 in
Jomtien, Pattaya, Thailand. Direk Israngkul, MD, Meeting Chairman, noted that Mahidol University is
cosponsoring the programme. ISPO Executive Board member Dr. Thamrongrat Keokarn is the Honorary
Chairman, The Congress rotates yearly through Indonesia, Malaysia, Phillipines, Singapore, and Thailand.
The meeting featured scientific papers and posters, as well as a trade exhibition supported by medical and
surgical manufacturers, pharmaceutical companies, and scientific booksellers. An international roster of
guest speakers includes those from Canada, Germany, Japan, Switzerland, and the United States.

Netherlands National Member Society is sponsoring a series of multidisciplinary practical courses.
Topicsinclude orthotics, transfers and lifting, and legal problems in rehabilitation. Tentative plans for 1991
include courses on amputation and prostheses for the lower limb, ischial containmen: above-knee
prosthetic sockets, neuropathology, and biomechanics. In April 1991, the society will pzrticipate in a
minicongress at the University of East Anglia, Norwich, England. Prominent papers are those on
Management of the Flderly Amputee by Prof. dr. J. de Vries, Orthopedic Footwear by J. Hanssen,
Orthotics for Spinal Cord Indury by Dr. J. H. C. Vorsteveld, and CAD/CAM by Ir. B. Nienhuis.

Australian National Member Society concluded its Annual Scientific Meeting in conjunction with the
Department of Veterans’ Affairs in Brisbane. Overseas speakers were Professor Gordon Hunter, Canada
who discussed surgery and prosthetic fitting of the upper-limb amputee, as well as psychological problems
leading to amputation and reamputation; Garth Johnson, PhD, England who presented his work on the
shock meter, an instrument for assessing shock absorbing footwear in running and walking, and
measurement of shoulder movement; Mr. Arthur Beasley, ISPO Chairman, New Zealand who outlined
early management of the amputee; and Wallace Farraday, Canada who compared CAD/CAM sockets.
Current officers are Dr. Adrian von der Borch, Chairman; Dr. George Carter, Vice Chairman; Valma
Angliss, Honorary Secretary; Martin Masson, Honorary Treasurer; and Committee Membets Belle Davis,
Dr. W. G. Doig, Jane Griffith, Jean Halcrow, and Michael O’Toole. Society member Bill Contayannis
completed a work-study visit to the United States recently, and Dr. Robert Klein presented a paper at the
9th Asia and Pacific Regional Conference of Rehabilitation International in Beijing, China. In conjunction
with the Department of Veterans’ Affairs, ISPO will repeat its successful 5 day postgraduate course in
Upper Extremity Prosthetics; the course is scheduled for May 1991 and is accredited by the Australian
Congress' of Rehabilitation Medicine. ISPO member Dr. Bob Oakshott succeeded in securing the
agreement that the 1995 meeting of the International Federation of Physical and Rehabilitation Medicine
will meet in Sydney.
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Calendar of Events

National Centre for Training and Education in Prosthetics and Orthotics
Short Term Courses and Seminars 1991

Courses for Physicians, Surgeons and Therapists

NC502 Upper Limb Prosthetics and Orthotics; 7-11 January, 1991.
NC505 Lower Limb Prosthetics; 14-18 January, 1991.

NC511 Clinical Gait Analysis; 6-8 February, 1991.

NC503 Introductory Biomechanics; 25 February-1 March, 1991.
NC510 Wheelchairs and Seatings; 5-7 March, 1991.

Courses for Prosthetists

NC211 PTB Prosthetics; 11-22 February, 1991.
NC212 Hip Disarticulation Prostheses; 22 April-3 May, 1991.
NC218 The Ischial Containment Above-Knee Socket; 13-17 May, 1991.

Course for Orthotists
NC202 Knee-Ankle-Foot Orthotics; 15-19 April, 1991.
Course for Orthotists and Therapists

NC217 Ankle-Foot Orthoses for the Management of the Cerebral Palsied Child; 13-15 March,
1991.

Course for Rehabilitation Engineers
NC801 An Appreciation of CAD CAM Technology; 4-6 June; 1991.
Seminar
NC719 CAD CAM; 7 June, 1991.

Further information may be obtained by contacting Prof. J. Hughes, Director, National Centre for
Training and Education in Prosthetics and Orthotics, University of Strathclyde, Curran Building,
131 St. James’ Road, Glasgow G4 OLS, Scotland. Tel: 041-552 4400 ext. 3298.

Northwestern University Medical School
Short Term Courses 1991

Courses for Physicians

603 C  Lower and Upper Limb Prosthetics; 25 February-1 March, 1991.
703 B Spinal, Upper and Lower Limb Orthotics; 8-12 April, 1991.

603 D Lower and Upper Limb Prosthetics; 22-26 April, 1991

723 B Upper and Lower Limb Orthotics and Prosthetics; 6-10 May, 1991.

Further information may be obtained by contacting Michael D. Brncick, Director, Prosthetic-Orthotic
Center, Northwestern University Medical School, 345 E. Superior Street, 17th Floor, Chicago, Illinois
60611-4496, USA. Tel: (312) 908-8006.
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New York University Medical School
Short Term Courses 1991

Courses for Physicians and Surgeons

741 B Lower Limb Prosthetics; 11-15 February, 1991.

751 B Lower Limb and Spinal Orthotics; 25 February-1 March, 1991.
744 A Upper Limb Prosthetics and Orthotics; 18-22 March, 1991.
741 C  Lower Limb Prosthetics; 22-26 April, 1991.

751 C  Lower Limb and Spinal Orthotics; 29 April-3 May, 1991.

754 A Foot Orthotics; 16-17 May, 1991.

Courses for Therapists

742B  Lower Limb Prosthetics; 11-15 February, 1991.

752B  Lower Limb and Spinal Orthotics; 25 February-1 March, 1991.
745 A Upper Limb Prosthetics and Orthotics; 18-22 March, 1991.
742 C  Lower Limb Prosthetics; 22-26 April. 1991.

752 C  Lower Limb and Spinal Orthotics; 29 April-3 May, 1991.

754 A Foot Orthotics; 16-17 May, 1991.

Further information may be obtained by contacting Ms. Sandy Kern, Registrar, Prosthetics and
Orthotics, New York University Post-Graduate Medical School, 317 E.34th St., New Youk,
NY 10016, USA. Tel: (212) 340-6686.

31 January-3 February, 1991
Combined Sections Meeting of the American Physical Therapy Association, Anaheim, USA.
Information: Information Dept., APTA, 1111 N.Fairfax St., Alexandria, Virginia 22314, USA.

17-20 February, 1991
1st European Conference on Biomedical Engineering, Nice, France.
Information: SEPFI, 8 Rue de la Michodiere, F-75002 Paris, France.

7-12 March, 1991
Annual Meeting of the American Academy of Orthopaedic Surgeons, Anaheim, USA.
Information: AAOS, 222 South Prospect, Park Ridge, IL 60068, USA.

19-24 March, 1991
AOPA Annual Meeting and Scientific Symposium, San Diego, USA.
Information: AOPA, 717 Pendleton St., Alexandria, VA 22314, USA.

8-10 April, 1991
American Spinal Injuries Association Annual Meeting, Seattle, USA.
Information: Lesley M. Hudson, 2020 Peachtree Rd. NW, Atlanta GA 30309, USA.

10-12 April, 1991

ISPO (UK) Annual Scientific Meeting in collaboration with ISPO (Netherlands), Norwich, UK.
Information: Brendan McHugh, NCTEPO, University of Strathclyde, Curran Building,

131 St. James Rd., Glasgow G4 OLS, Scotland.
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7-12 July, 1991

16th International Conference on Medical and Biological Engineering, Kyoto, Japan.

Information: Dr. O. Z. Roy, IFMBE, c¢/o National Research Council of Canada, Room 164, Bldg.
M50, Ottawa, Ontario, K1A ORS8, Canada.

28-31 July, 1991

International Symposium on 3D Analysis of Human Movement, Montreal, Canada.

Information: 3D Analysis Symposium, Lab. d’Etude du Mouvement, Centre de Recherce Pediatrique,
Hopital Saint-Justine, 3175 Cote Ste-Catherine, Montreal, Quebec H3T 1CS5, Canada.

28 July-2 August, 1991

11th Congress of the World Confederation for Physical Therapy, London, England.
Information: Secretariat, WCPT, Conference Associates, 27A Medway St., London SW1P 2BD,
England.

5-7 August, 1991

4th European Congress on Research in Rehabilitation, Ljubljana, Yugoslavia.

Information: Crt Marincek, University Rehabilitation Institute, Linhartova 51, 61000 Ljubljana,
Yugoslavia.

7-11 August, 1991
Southern Orthopaedic Association Meeting, Colorado Springs, USA.
Information: SOA, 222 S. Prospect Ave., Park Ridge, IL 60068, USA.

9-15 August, 1991

3rd International Abilympics, Hong Kong.

Information: D. Lynn Abels, 3rd International Abilympics Secretariat, 1st Floor, 57 Wyncham St.,
Central, Hong Kong.

6-8 September, 1991

2nd Scientific Meeting of the Scandinavian Medical Society of Paraplegia, Copenhagen, Denmark.
Information: Centre for Spinal Cord Injured, Rigshospitalet, TH2002, Blegdamsvej 9, DK-2100
Copenhagen, Denmark.

16-20 September, 1991

Dundee ’91-International Conference and Instructional Course on Orthotics, Dundee, Scotland.
Information: Dundee 91 Secretariat, c/o Dundee Limb Fitting Centre, 133 Queen St., Broughty
Ferry, Dundee, Scotland.

24-26 September, 1991
Biological Engineering Society Annual Scientific Meeting, Birmingham, England.
Information: Mrs. B. Freeman, BES, RCS, 35 Lincoln’s Fields, London W2 3RX, England.

1-6 October, 1991
American Orthotic and Prosthetic Association Annual National Assembly, California, USA.
Information: AOPA, 717 Pendelton St., Alexandria, VA 22314, USA.

13-16 October, 1991

7th International Conference on Mechanics in Medicine and Biology, Ljubljana, Yugoslavia.
Information: ICMMB 91, Technical Organiser, CANKARJEYV DOM, Cultural and Congress Centre,
Kidricev Park 1, 61000 Ljubljana, Yugoslavia.
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Seventh World Congress

Congress Secretariat: Moorevents, Incorporated
is acting as the Congress Secretariat. Should you
have any questions or need additional
information, please contact:

Moorevents, Inc.

400 North Michigan Avenue
Suite 2300
Chicago, IL 60611 USA
Phone (312) 644-5997
Fax (312) 644-7591

International Congress Cornmittee
M. Stills (USA), Chairman
G. Murdoch (UK)
J. S. Jensen (Denmark)
E. Lyquist (Denmark)
S. Sawamura (Japan)
W. H. Eisma (Netherlands), Ex-officio
N. A. Jacobs (UK), Ex-officio
J. Van Rolleghem (Belgium), INTERBOR
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Congress Steering Commiittee
Diane Atkins (USA)
Ernest Burgess (USA)
Joan Edelstein (USA)
Lawrence Friedmann (USA)
Jack Hendrickson, Jr. (LISA)
Ian Horen (USA)
Maurice LeBlanc (USA)

J. A. Malone (USA)
John Michael (USA)
Morris Milner (CAN)
Robert Scott (CAN)
Rami Seliktar (USA)
Ron Speirs (USA)

Mel Stills (USA)
Robert Tooms (USA)
Yeongchi Wu (USA)

U] ‘SJUIAIIOOA

OQdSI JO SSI3U0)) PHIOAA YIUIAIG







160 Prosthetics and Orthotics International, 1990, 14

Kiarkkiinen M., Pchjolainen T. and Alaranta H. (See Pohjolainen T.)
Koopman H. F. J. M., Van Jaarsveld H. W. L., Grootenboer H. J. and De Vries J. (See
Van Jaarsveld H. W. L.?)

Ley C. C., Villar N. and Ronen A. Technical note — splinting for CDH: temporary splinting

for the neonate. 85
Loro A., Franceschi F., Mosha E. C. P. and Samwel J. A survey of amputations at Dodoma
Regional Hospital, Tanzania. 71

Lyquist E., Bierling-Serensen F., Ryde H. and Bojsen-Meller F. (See Bierling-Serensen F.)

McKenney R., Hurley G. R, B., Robinson M., Zadravec M. and Pierrynowski M. R. (See
Hurley G. R. B.)

Major R. E., Meadows C. B., Stallard J., Wright D., Gordon L. and Jones N. (See Meadows
C.B)

Meadows C. B., Stallard J., Wright D., Gordon L., Major R. E. and Jones N. The
Edinburgh-ORLAU prosthetic system to provide reciprocal locomotion in children aad

adults with complete transverse lower limb deficiency. 111
Mosha E. C. P., Loro A., Franceschi F. and Samwel J. (See Loro A.)
Murdoch G. Editorial 99

Pierrynowski M. R., Hurley G. R. B., McKenney R., Robinson M., Zadravec M. (See
Hurley G. R. B))
Pohjolainen T., Alaranta H. and Kiirkkiinen M. Prosthetic use and functional and social

outcome following major lower limb amputation. 75
Pratt D.J. Long term comparisons of some shock absorbing insoles. 59
Pritham C. H. Biomechanics and shape of the above-knee socket considered in light of the

ischial containment concept. 9

Robinson M., Hurley G. R. B., McKenney R., Zadravec M. and Pierrynowski M. R. (See
Hurley G. R. B.)

Ronen A, Ley C. C. and Villar N. (See Ley C. C.)

Ryde H., Bierling-Serensen F., Bojsen-Mgller F. and Lyquist E. (See Bierling-Serensen F.)

Samwel J., Loro A., Franceschi F. and Mosha E. C. P. (See Loro A.)
Sanders J. E., Daly C. H., Boone D. A. and Donaldson T. F. An angular alignment
measuring device for prosthetic fitting. 143
Stallard J., Meadows C. B., Wright D,, Gordon L., Major R. E. and Jones N. (See Meadows
C.B)

Topper A. K. and Fernie G. R. An evaluation of computer aided design of below-knee
prosthetic sockets. 136

Van Jaarsveld H. W. L., Grootenboer H. J. and De Vries J. Accelerations due to impact at

heel strike using below-knee prosthesis. 63
Van Jaarsveld H. W. L.2, Grootenboer H. J., De Vries J. and Koopman H. F. J. M.

Stiffness and hysteresis properties of some prosthetic feet. 117
Veres G. Book review. 47

Villar N., Ley C. C. and Ronen A. (See Ley C. C.)




11



Prosthetics and Orthotics International, 1990, 14, 162—163

Subject Index

Amputation
An audit of amputation levels in patients referred for prosthetic rehabilitation. N. C. M. Fyfe. 67
A survey of amputations at Dodoma Regional Hospital, Tanzania. A. Loro, F. Franceschi, E.C. 71
P. Mosha and J. Samwel.

Awards
British Design Award for Blatchford Endolite. 43
Georg Hohmann Medal for André Bahler. 102
Biomechanics
Acceleration due to impact at heel strike using below-knee prosthesis. H. W. L. Van Jaarsveld,
H. J. Grottenboer and J. De Vries. 63
Analysis of the swing phase dynamics and muscular effort of the above-knee amputee for
varying prosthetic leg loads. S. A. Hale. 125
Biomechanics and shape of the above-knee socket considered in light of the ischial containment
concept. C. H. Pritham. 9
Performance of three walking orthoses for the paralysed: a case study using gait anaylsis.
J. Jefferson and M. W. Whittle. 103
Stiffness and hysteresis properties of some prosthetic feet. H. W. L. Van Jaarsveld, H. J.
Grootenboer, J. De Vries and H. F. J. M. Koopman. 117
The role of the contralateral limb in below-knee amputee gait. G. R. B. Hurley, R. McKenney,
M. Robinson, M. Zadravec and M. R. Pierrynowski. 33
Book Review 47
Calendar of events 48, 88, 149

Computer aided design and manufacture (CAD CAM)
An evaluation of computer aided design of below-knee prosthetic sockets. A. K. Topper and
G. R. Fernie. 136

Developing Countries
A survey of amputations at Dodoma Regional Hospital, Tanzania. A. Loro, F. Franceschi, E. C.

P. Mosha and J. Samwel. 71
Editorial 1, 53, 99
Gait

Gait recovery pattern of unilateral lower limb amputees during rehabilitation. P. A. Baker and

S. R. Hewison. 80

Performance of three walking orthoses for the paralysed: a case study using gait analysis. J.

Jefferson and M. W. Whittle. 103

The role of the contralateral limb in below-knee amputee gait. G. R. B. Hurley, R. McKenney,

M. Robinson, M. Zadravec and M. R. Pierrynowski. 33
ISPO

Accounts 2

Course on Lower Limb Amputations and Related Prosthetics. 95

Executive Board Meeting Report. N. A. Jacobs. 6, 54

International Newsletter. 45, 87, 146

162




Prosthetics and Orthotics International, 1990, 14 163

Seminar on Clinical Biomechanics of the Foot and Shoe. 97, 155

Seventh World Congress. 92, 156

Sponsoring Members 154
Letter to the Editor 145
Materials

Long term comparisons of some shock absorbing insoles. D. J. Pratt. 59

Shock absorbing material on the shoes of long leg braces for paraplegic walking. F. Bierling-

Serensen, H. Ryde, F. Bojsen-Meller and E. Lyquist. 27
Measurement

An angular alignment measurement device for prosthetic fitting. J. E. Sanders, C. H. Daly, D. A.

Boone and T. F. Donaldson. 143
Obituary

Henry Lymark 57

Peter Prakke 58
Orthotics

Lower Limb

Performance of three walking orthoses for the paralysed: a case study using gait analysis.

J. Jefferson and M. W. Whittle. 103

Technical note — splinting for CDH: temporary splinting for the neonate.C. C. Ley, R. N. Villar

and A. Ronen. 85

Spinal

Test instrument for predicting the effect of rigid braces in cases with low back pain. S. W.

Willner. 22
Prosthetics

Lower Limb

Accelerations due to impact at heel strike using below-knee prosthesis. H. W. L. Van Jaarsveld,

H. J. Grootenboer, J. De Vries. 63

Analysis of the swing phase dynamics and muscular effort of the above-knee amputee for

varying prosthetic leg loads. S. A. Hale. 125

An evaluation of computer aided design of below-knee prosthetic sockets. A. K. Topper and

G. R. Fernie. 136

Biomechanics and shape of the above-knee socket considered in light of the ischial containment

concept. C. H. Pritham. 9

Stiffness and hysteresis properties of some prosthetic feet. H. W. L. Jaarsveld, H. J.

Grootenboer, J. De Vries and H. F. J. M. Koopman. 117

Technical note — an angular alignment measurement device for prosthetic fitting. J. E. Sanders,

C. H. Daly, D. A. Boone and T. F. Donaldson. 143

The Edinburgh-ORLAU prosthetic system to provide reciprocal locomotion in children and

adults with complete transverse lower limb deficiency. C. B. Meadows, J. Stallard, D. Wright,

L. Gordon, R. E. Major and N. Jones. 111







	1990_03_coverstuff
	1990_03_103
	1990_03_111
	1990_03_117
	1990_03_125
	1990_03_136
	1990_03_144
	1990_03_backstuff

