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170 Editorial

Questionnaires had been developed and sent to 623 individuals in 79 countries on the basis of

information obtained from the World Rehabilitation Fund. Much interesting information was

obtained. Of particular relevance to this discussion were the following observations:

— all wanted further education and training and upgrading;

— virtually all were “qualified” in both prosthetics and orthotics;

— 40% also wrote letters most of which expressed concern at the prospect of time spent away from
home.

The proposal is now that 25-30 SCT’s will be trained at an institution like TATCOT. The general
format of the course would be three 10 week periods of intensive training, education and revision at a
training and education institute recognised by ISPO with intervening 10 month long supervised work
experiences at the students’ “home” base, supplemented by a distance learning course. It is envisaged
that some 25-30 students at a time could enter this upgrading course which recognises that they
already possess ‘‘adequate” skills acquired in the course of 6-10 years experience. The final
assessment in both theory and practice will be as rigorous as the final examination of the orthopaedic
technologist.

ISPO has to play a role in the education and training of prosthetists and orthotists all over the
world. This is central to the implementation of the aims of our Constitution. It is my opinion that
education and training in the developing countries and Eastern Europe is our primary task, now and
in the immediate future. During the Seventh World Congress at Chicago 1992 these problems will
have our highest priority in discussion.

Willem H. Eisma
President

Proposed amendment to the Constitution

The following amendment to ISPO’s Constitution has been formulated by the Executive Board
and published for comment in the April, 1991 edition of Prosthetics and Orthotics International. The
UK National Member Society Committee have formulated a counter-proposal which is printed below.

These proposed amendments will be discussed and voted on by the International Committee at
their meeting which will be held in association with the World Congress in Chicago.

Before the International Committee discusses these proposals, the Constitution requires that
they be published to the International Committee and Members and Fellows for comment. Any such
comments should be received by the Honorary Secretary before 1st February, 1992.

Original Clause

4.5.5 The Protocol and Nominations Committee shall comprise the President, the Past-
Presidents, the President-Elect, two Fellows from the membership at large, the Honorary
Secretary (ex officio).

Executive Board Proposal

4.5.5 The Protocol and Nominations Committee shall comprise the President, the Immediate
Past-President, the President-Elect, two Fellows from the membership at large, the Honorary
Secretary (ex officio) and up to two Past-Presidents nominated by the President.

UK National Member Society Committee Counter-proposal

4.5.5 The Protocol and Nominations Committee shall comprise the President, the Immediate
Past-President, the President Elect, two Fellows from the membership at large, the Honorary
Secretary (ex officio).













174 Executive Board Meeting

syllabus and then by an inspection of the results which would most appropriately be done at the times
of the final examinations.

Congresses

Arrangements for the VII World Congress to be held in Chicago, USA from 28 June to 3 July 1992
are continuing to progress. Organisation for the programme and exhibit are well established and
information would be given to exhibitors and participants in the near future. The Executive Board
discussed the Knud Jansen Lecturer for the Congress and unanimously agreed that John Hughes
should present this lecture.

The VIII World Congress is to take place in Melbourne, Australia from 2 to 7 April, 1995. A
Committee structure for its organisation is being established and progress on this will be reported to
the next Board Meeting.

Conferences and Meetings

It is proposed to hold a meeting on Prosthetics and Orthotics and Rehabilitation Engineering in
Sicily in 1993 for all the Mediterranean Countries and the Gulf States. This meeting would be
organised by INAIL (Italy) together with ISPO, however, all the financial responsibility would rest
with INAIL. A Scientific Committee has been established comprising four ISPO and four INAIL
representatives. The Executive Board discussed these initial plans and agreed the Society should
collaborate on the condition there is no financial responsibility to ISPO.

Nominations for the Executive Board 1992 )
The Executive Board.have proposed a slate of nominations for the Executive Board for the coming
triennium as follows:

President: Melvin Stills USA Orthotist
President-Elect: Seishi Sawamura Japan Orthopaedic Surgeon
Vice-Presidents: Per Christiansen Denmark Prosthetist/Orthotist
Jean Vaucher Switzerland Orthopaedic Surgeon
Members: Hans Arendzen Netherlands Rehabilitation Doctor
Margaret Ellis UK Occupational Therapist
Thamrongrat Keokarn Thailand Orthopaedic Surgeon
Harold Shangali Tanzania Prosthetist/Orthotist
Hon. Treasurer: J. Steen Jensen Denmark Orthopaedic Surgeon
Hon. Secretary: Norman A. Jacobs UK Bioengineer

Norman A. Jacobs
Honorary Secretary
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A clinical evaluation of stumps in lower limb amputees

T. POHJOLAINEN

Invalid Foundation Orthopaedic Hospital, Helsinki, Finland

Abstract

A study was carried out on 93 consecutive
unilateral below-knee (BK) and 62 above-knee
(AK) amputees. The dimensions of the
amputation stumps were measured and the
general condition and contralateral limb
assessed at the time of prosthetic fitting. After
one postoperative year, follow-up information
for 124 (89%) of the surviving patients was
obtained by personal contact. The observations
were based on the standard formula for stump
classification constructed by the International
Society for Prosthetics and Orthotics.

The 93 BK stumps had a mean length of 16.0
cm and the 62 AK stumps a mean length of 28.0
cm. The scar on the stump was adherent in 13%
of BK and 2% of AK stumps. The scar was
deeply wrinkled in 7% of BK stumps and 10%
of AK stumps. The scar on the stump was most
frequently adherent or deeply wrinkled in
trauma patients (33%). The skin was
undamaged in 93% of all the patients at the first
visit and in 94% at the time of follow-up. The
mobility of the stump in the proximal joint was
limited at the time of prosthetic fitting in 15%
of cases. Phantom pain was reported by 59%
and stump pain by 5% of patients at this time.
Although the phantom pain was mild in most
cases, it was usually still present after one year,
and 53% of the surviving patients suffered from
phantom pain. At the first visit, 20% of patients
had problems in their contralateral leg. During
the first postoperative year, 6 contralateral BK
amputations were performed in the BK group
and one contralateral AK amputation in the
AK group. Thus, along with examination of the
stump, attention must be paid to the

All  correspondence to be addressed to
Timo Pohjolainen, Invalid Foundation Orthopaedic
Hospital, Tenholantie 10, 00280 Helsinki, Finland.
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contralateral limb with a view to preserving it.
The study supports the usefulness of the
standard form and classification of amputation
stumps.

Introduction

A systematic examination of the stumps
following major amputation allows certain
important characteristics to be identified,
improving the chances of detecting problems
and correcting malfunctions (Persson and
Liedberg, 1983). The increasing number of
amputations among elderly patients with
occlusive arterial disease increases the need for
an objective evaluation of stumps, since old
patients are often not well-informed themselves
(Persson and Liedberg, 1983). Many different
systems of stump classification have been
developed but none has achieved universal
acceptance. The main reason for this may be
that clinical teams in different countries have
different patients, and technical problems and
possibilities for treatment. They therefore
develop their own descriptive categories to
meet their individual needs (Wall, 1988).
International systems need to be comparable if
measurements are to be related to each other.
The basic parameters and standard form of a
classification system were accepted at the Third
World Congress of the International Society for
Prosthetics and Orthotics (ISPO) in Bologna,
October 1980 (Persson and Liedberg, 1983).

The basic parameters of classification for
stumps will include the following (Persson and
Liedberg, 1983; Wall, 1988):
stump dimensions;
stump shape;
the scar on the stump;
the condition of the skin on the stump;
the firmness of the stump;
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Amputation level

Stump shape BK % AK %
First visit

Conical 39 42 36 58

Cylindrical 51 55 25 40

Club-shaped 3 3 1 2
Follow-up

Conical 51 65 29 63

Cylindrical 27 35 17 37

Club-shaped 0 0 0 0

First visit Follow-up

Condition BK % AK % BK % AK %
Undamaged 83 89 61 98 71 91 45 98
Abrasion 5 6 0 0 3 4 0 0
Ulcer 1 1 1 2 4 5 1 2
Scab 4 4 0 0 0O 0 0 0
Total

93 100 62 100

78 100 46 100

Symptoms BK

At the time of prosthetic fittin
Phantom pain 5
Phantom limb 43
Stump pain 3

After one postoperative year
Phantom pain 39
Phantom limb 16
Stump pain 6

%

w&Y

21

AK %
38 61
21 34
4 6
27 59
8 17
1 2




At the time After one post-
of prosthetic  operative
fitting year
Stump symptom n % n %
Phantom pain
Mild (1 66 73 46 70
Moderate (2) 25 27 20 30
Severe (3) - - il s
Phantom limb
mild (4) 54 84 19 86
moderate (5) 10 16 3 14
severe (6) — - — -
Stump pain
mild (1) 3 72 4 57
moderate (2) 1 14 3 43
severe (3) 1 14 — —

1; Infrequent, mild pain, not requiring analgesics.

2) Fairly frequent pain, occasionally requiring
analgesics.

3) Regular pain affecting the daily life of the
amputee, requiring regular analgesics.

4) Infrequent sensation of lost limb.

5) A fairly frequent phenomenon causing occasional
disturbance.

6) A regular phantom phenomenon causing regular

disturbance.

Condition BK

%

AK

=

At the time of prosthetic fittin
Normal %2
Ulcer 10

Oedematous

Eczema

Toe amputation

Foot amputation

wWwrow

After one postoperative year
Normal
Ulcer
Oedematous
Toe amputation
Foot amputation
BK amputation
AK amputation
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by Persson and Liedberg (1983), than absolute
measures in centimetres or relative measures
expressed as a percentage of the unamputated
side. The stump measures require no special
equipment and can be made by any member of
the amputee team.

Gonzales et al. (1974) studied energy
expenditure of unilateral BK amputees with
various stump lengths. Patients with long
stumps had a 10% average increase in energy
expenditure above normal, whereas those with
short stumps had a 40% average increase. Thus
as great a length as possible should be saved,
consistent with the pathology present.

The techniques for AK amputation may vary
widely depending on the aetiology. In the
dysvascular patient the surgeon must make
every effort to avoid AK amputation, in
favouring instead knee disarticulation or BK
amputation in order to preserve the advantages
of having end-bearing or of retention of the
knee joint, with increased possibilities for
locomotion and a return to the community
(Burgess and Matsen, 1981; Stirnemann et al.,
1987; Neff, 1988). The length of the stump
affects the alignment of the prosthesis. There
are no reports in the literature concerning the
optimal measures of AK stumps. In the present
study the mean length of the AK stump was 28
cm.

The size, shape and degree of atrophy of the
stump determine the type of suspension. In the
BK group of Persson and Liedberg (1983) the
shape was cylindrical in 80% of cases, conical in
19% and club-shaped in 1%. Corresponding
figures of the present study were 49% , 48% and
3%. In this series, the time lag between surgery
and the first visit was rather long (16.4 weeks)
and the fairly general use of shrinker socks
could reduce limb volume and mould stump
tissues. In the case of the BK amputation it is
important to record whether the fibula is
prominent or the distal end of the tibia is
pointed or not.

The position of the scar is irrelevant as long
as plastic principles are practised and the scar is
non-tender, non-adherent and pliable (Burgess,
1982) and the incision is healed. In the present
series the scar on the stump was more
frequently adherent to bone tissue in BK (13%)
than in AK (2% ) stumps.

Moreover, skin lesions were more common
in BK amputees (Table 2). Five out of 15

trauma patients had skin adherent to the bone
at the time of prosthetic fitting; 2 of them had
abrasions and one patient had an ulcer in the
stump at the time of review. Adherent scars
were most commonly found in the trauma
group and seem to be a risk factor for skin
problems in stumps.

Francis and Renton (1987) reported a 7%
incidence of flexion contracture of the knee
joint after BK amputation. In the BK
amputation group of the present study there
were 12 (13%) knee flexion contractures of
which 10 were mild (5-10 degrees) limitations.
Moffat er al. (1981) suggested that useful
mobility with a prosthesis is still possible if the
contracture is under 15°. In the AK group of the
present study 12 out of 14 hip contractures were
also mild, and joint contractures did not disturb
rehabilitation during the first postoperative
year.

In the literature there are various reports on
the prevalence of phantom pain. Renstrom
(1981) reported an incidence of 18% for
phantom pain among 63 BK amputees. In the
series of Persson and Liedberg (1983), stump
pain was a problem in 18% and phantom pain
in 21% of BK amputees. Sherman and Sherman
(1983) reported an over 80% prevalence of
phantom pain among more than 11,000
amputee veterans. Other researchers (Carlen et
al., 1978; Steinbach et al., 1982; Jensen et al.,
1985) have found similar rates of occurrence in
other populations. A study of persons with
amputations or disarticulations proximal to the
ankle revealed that phantom limbs were
experienced by 55% of a group of 93 lower limb
amputees (Otsuka, 1987). In the present study,
there was a 59% prevalence of phantom pain at
the time of prosthetic fitting, which diminished
only to 53% during the first postoperative year
and phantom pain and stump pain had a
significant association with walking functions.
Pain is always difficult to describe and is largely
incapable of measurement. It is important to
make the differentiation between spontaneous
pain and tenderness. Accordingly the presence
or absence of spontaneous pain, tenderness,
presence of any palpable neuroma, pain after
exercise, presence or absence of phantom pain
and similarly of pain in the proximal joint are to
be recorded.

In this study, 7 of the follow-up patients (6% )
required major amputation of the contralateral
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limb during the follow-up year. All these
patients were vascular patients. Other lesions of
the contralateral limb were also fairly common.
The end-stage nature of arteriosclerosis in these
patients affects the entire arterial tree; similar
end-stage disease is usually found in the
contralateral limb and in other organs. This
emphasises the need for systematic observation
and a search for early lesions. Such patients
must also be educated in avoiding injury to the
contralateral limb and in reporting promptly
any changes in symptoms in the contralateral
limb. Prophylactic foot care should be
encouraged and medical personnel should be
taught to give attention to arteriosclerotic and
diabetic feet.

There is a need for an objective evaluation
and international classification of amputation
stumps to compare one publication with
another (Wall, 1988). The different clinic teams
might use a standardised form of stump
description and general acceptance of such a
system would also be of interest to
epidemiologists and government health officials
(Wall, 1988). This study supports the usefulness
of the ISPO standard form and classification of
amputation  stumps. However,  many
descriptions are determined in practice by
inspection, palpation and questionnaire on
pain. In order to make the system of stump
classification more comparable it may be
necessary to develop more definite scales for
some elements in the description.
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Seating Supplement Foreword

This supplement on Seating follows a similar supplement on *Vheelchairs published in the April
1991 issue of this Journal. Both are drawn from material presented at “Dundee 88” an International
Conference on Wheelchairs and Seating.

This supplement commences with a discussion of the surprisingly wide-ranging physiological
considerations involved in seating. An understanding of the causes of deformity is an essential
foundation to the provision of seating and is described in the second paper.

The need for detailed assessment of childrens’ needs in the provision of seating is emphasised in a
paper extending from the biomechanics of sitting to prescription practice. These themes are
developed further to encompass people of all ages, with practical examples from specific case studies.

The final papers tackle the important problem of pressure sores, first discussing their causes and
measurement of interface conditions leading into an evaluation methodology for cushions.

Together with that of the April 1991 issue, this supplement provides valuable additions to the
written body of knowledge concerning wheelchairs and seating. I am grateful to the authors for their
hard work in preparing these papers and making these supplements possible.

Geoffrey Bardsley
Guest Editor
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CONGENITAL Born with deformity
Shape
Number
Size
Joint mobility

Born with defect tending to deformity
e.g. Muscular dystrophy
Spinal muscular atrophy
Brittle bones
Spina bifida
Retts
Cerebral palsy
Profound mental retardation

ACQUIRED Trauma
Shape, number, size, joint

mobility
Neurological — Peripheral
— Spinal
- C.N.S.
“Disease”
e.g. Stroke

Multiple sclerosis
Rheumatoid arthritis
Idiopathic scoliosis
Polionyelitis
Meningitis/encephalitis

Therapeutic
e.g. Frog plasters



Normaol triceps
” surae

Bone growth 4.cm
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Increased |
muscle growth S5¢cm |

! Diminished muscle
growth tcm
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Supine
Level 1

Unable to maintain supine when
placed except momentarily and then
very asymmetrically. Rolls into and
maintains side lying — body
following heac turning in a total
body movement. Weightbearing
through lateral aspect of head, trunk
and thigh. Neck extended with chin
poke.

Level 2

Serttles on back when placed. “Top
heavy'. Weightbearing through upper
trunk, head. Pelvis tilted posteriorly.
Shoulder girdle retracted
Asymmetrical posture — head to
one side, difficulty in turning it side-
to-side — bottom moves laterally as
the head is turned giving
‘corkscrew’ appearance.

Level 3

Maintains supine position with
neutral pelvic tilt, hip abduction,
shoulder girdle neutral. Symmetrical
posture but ‘top heavy’

Chin tucked, not retractad — head
in midline and able to move freely
side-to-side without lateral
movement of bottom. Able to track
visually and make eye contact.
Weightbearing through pelvis and
shoulder girdie giving general
curvature to trunk — with ‘pot
belly’ lateral profile. Beginning of
unilatera! grasp to side of body and
takes fists and objects 10 mouth.
May roll inta prone due to lack of
lateral weight shift

Level 4

Symmetry of posture and
movement is first seen at this level.
Pelvis anteriorly tilted, shoulder
girdle protracted. Shoutders flexing
and adducting allowing midline play
above chest with hands together
and feet together. Symmetrical
posture. Weightbearing through
upper trunk and pelvis. Definite
lordotic curve. Chin retracted. ‘Free"
pelvic movement beginning,
allowing child to touch knees with
flexed hips (but not toes).
Alternatively can extend hips and
knees; rests in crook lying.
Beginning of lateral weight shift.

Beginning unilateral leg raise —
indepandence of limbs from trunk.

Adept finger movements towards
end of this staga

Level 5

‘Free’ movement of shoulder girdle
and pelvis on trunk. Pelvis has full
range of movement allowing child 10
play with toes with legs extended
and rolls into side lying. Side ltying
functional Can return to supine.

i ing either on sh
girdie and pefvis or central trunk
only and playing between these
postures. Efficient limb movement
— hand play and prehensile feet —
crossing midline.

Level 6

Petvic and shoulder girdle moving
freely. Consistent ability to roll into
prone by achieving side lying as in
level 5 and then anteriorly tilting
pelvis on trunk and extending hips.

posteriorly tilted. Hips and knees LY
fiexed. Shoulder girdie retractad, y
shoulders flexed and adducted.

Asymmetrical posture and head to

one side.

posteriorly tilted. Shoulder girdle
retracted, shoulders flexed and
lddyct'd.l-uqdmmaddeb\n

weight-bear on all fours/antero-
posterior, rocking on all fours.

Level 5

Polvis anteriorly tilted. Shoulder
girdle protracted — hand propping
with extended elbows and lumbar
through iliac crests and thighs and
lower abdomen. Pelvic anchoring
and upper body movement
{extension and rotation} upon it.

Reproduced by kind permission of the Editor from Pountsey, T. E., MuLcany, C., Green, E. (1990). Early development

of postural control. Physiotherapy, 76 (12), 799—802.




1. UNPLACEABLE

2. PLACEABLE, NOT
ABLE TO MAINTAIN

3. ABLE TO MAINTAIN
POSITION BUT NOT
MOVE

4. ABLE TO MAINTAIN
POSITION AND MOVE
WITHIN BASE

5. ABLE TO MAINTAIN
POSITION AND MOVE
OUTSIDE BASE

6. ABLE TO MOVE OUT
OF POSITION

7. ABLE TO ATTAIN
POSITION

When placed on a flat box, feet on the floor:-

A child who wriggles & slides and
cannot be placed in a sitting
position.

A child who can be placed in a
sitting position but needs holding
to stay in position - at best he can
balance momentarily.

A child who when placed in a
sitting position can just keep his
balance as long as he does not
move.

A child who once placed in a
sitting position can sit
independently and can move his
trunk forward over his sitting base
but cannot recover his balance
after reaching to one side.

A child who can sit independently,
can use either hand freely to the
side of his body and can recover
balance after leaning or falling to
either side.

A child who can sit independently
and can transfer weight across the
surface of a seat but cannot
regain a correct sitting
position.

A child who can regain his sitting
position after moving out of it.

Reproduced by kind permission of the Editor from Muccany, C. M., Pouniney, T. E., Netnam, R. L., Green, E. M.,
Bingron, G. D. (1988). Adaptive seating for motor handicap: problems, a solution, assessment and prescription.
Br. J. Occup. Ther., 51 (10), 347—352.
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Non right-angled postures

For the more able child, therapists may wish to
try out seating solutions that have been developed
for people suffering from back pain, such as
forward sloping seats with or without knee pads. It
isimportant to remember that people with normal
ability can adopt an upright posture and lordosis.
To provide a similar solution for the child with
sitting ability level 7, it is necessary to maintain his
ability to get into his seat himself. The seat may,
therefore, require modification.

This type of seat, when used for physically
handicapped children will only facilitate the
correct spinal posture if the child has the physical
ability to attain it. It does not induce a lordotic
posture if the child has not yet developed it.

Monitoring seat performance

It is necessary to monitor the effect of the seat
on the child’s ability and to check that his sitting
ability remains better in the seat than out of it. As
the child’s pelvis changes to a neutral position, the
seat length required will reduce. If the seat is not
shortened, the excessive seat length will permit a
sacral sitting posture to remain with consequent
loss of potential for further improvement. The
child may require additional support during some
activities, for example, driving his power chair, in
order to assist his postural adjustment to the
movement of the chair and of the joystick. At
other times, reduced support may provide an
opportunity for the child to contribute actively to
his postural control.

A permanent record of the child’s achievement
can be made by documentation of the child’s lying
ability and sitting ability in and out of the seat, and
by using polaroid pictures and video.

Loss of sitting ability

If a child apparently loses sitting ability, it is
important to check whether this is a genuine loss
of ability or one provoked by poor positioning,
such as a tilted or reclining seating system or
maladjusted seating system.

Genuine loss of physical ability

This may be present in degenerative disorders
of the nervous system and of the muscles. If sitting
ability is becoming less for these reasons, it is
essential that a balanced seating posture is
maintained from the outset as the effects of
gravity on a weak system cause severe postural
deformity. Whilst it is important to allow the full
possible range of free movement, postural
stability may be maintained by providing an outer
limit of movement for the trunk and stability for
the pelvis. An example of this is in boys with
muscular dystrophy whose function is often

achieved by trunk movement so that intimate
support would reduce function. Carefully
positioned lateral supports may permit enough
lateral movement to maintain function while still
preventing excessive lateral lean.

Tilted or reclined postures

It has been shown by Nwaobi (1986) with
EMG studies that both hip extensors and hip
adductors exhibit a significant increase in tone
when the child is reclined or tilted from an upright
posture, thus promoting extensor thrust. In
addition, in a reclined position, the child’s hands
become positioned in “high guard” and are not in
a practicable position for use. Nwaobi (1987) has
demonstrated that upper extremity function is not
maximised in the reclined position.

Children with motor handicap who are placed
in a reclined or tilted position feel that they are
falling and often try to counteract this feeling by
trying to come forward. This is often interpreted
as flopping forwards so that the child is given
further restraints and/or reclined further in an
attempt to correct this (Hare, 1988). For people
with poor protective reactions, backward or
reclined positioning is not preceived as a position
of comfort (Motloch, 1977).

The reclined or tilted posture is not a functional
position for vision. Either the line of vision is
upwards towards the sky or ceiling, or the person
has to continually lift his head forward from the
reclined position — a difficult manoeuvre — in
order to see.

Eating and drinking skills are best established
and maintained in an upright position.
Swallowing is neurologically a flexor activity.
Laryngeal elevation during normal swallow
requires generation of adequate shortening of the
muscles above the larynx with some simultaneous
lengthening of muscles below the larynx. An
increase in tension in the lower group such as
when the neck is extended, increases difficulty in
swallowing. Flexing the neck, on the other hand,
facilitates laryngeal elevation by decreased length
and tension of the lower group of muscles. In
addition, a reclined position increases the risk of
choking because anatomical closure of the larynx
may not occur during swallowing.

An investigation into the effect of orientation
on the cognitive ability of children with cerebral
palsy shows that while the tilted seated position
had no effect on simple perceptual tasks, complex
tasks involving inter-system processing were
significantly worse when the children were in a
correctly fitted seat tilted backwards by 20° than
when they were in a wheelchair alone. The
children performed best when correctly seated in
an upright sitting position (Green, 1987).
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Normal infants develop their ability to recover
sitting balance from a forward prop position
before developing the ability to side prop and
then returning to a balanced sitting position from
a reclined position (Illingworth, 1975). It is
therefore a developmentally later ability to learn
to sit forward from a reclined position, than to
learn to sit forward in a propped position.

Deformity

Increasing deformity even to a small extent may
compromise sitting balance. An early windswept
deformity of the pelvis with pelvic tilt may reduce
the area of the sitting base, and change the forces
of gravity acting on the body. Asymmetrical
forces may potentiate scoliosis, increasing
deformity and loss of sitting balance. Increasing
posterior tilt of the pelvis may lead to loss of the
usual spinal curves of the mature posture, and loss
of a balanced sitting position. The individual may
eventually take up the C-shape within the chair or
an extended position with the head extended
backwards over the back of the chair (Pope,
1985).

Growth

An increase in the length of the trunk may lead
to changes of forces acting on the shoulder and
pelvic girdles, compromising sitting balance.
Femoral growth leads to an increased seat depth
requirement. If seat depth is not adjusted with
growth, the reduced support the thighs and
control of the pelvis in sitting may lead to
reduction in sitting ability.

Maladjustment of the seat

A poorly adjusted seat or a seat requiring
adjustment for growth or changes in ability can
reduce a child’s sitting ability or his potential for
improvement. Regular checks of adjustment must
be made even if no further growth is expected.

Conclusions

Seating must contribute actively to encourage a
child’s postural development. It should allow the
child to be dynamic and permit a higher level of
sitting ability than the child exhibits out of the
seat. The seat must also continue to complement
both treatment principles and the child’s abilities
as these improve. Seating is part of postural
management in all postures and postural
management must be considered as part of the
child’s overall management programme.
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technical aids will be compatible. This is
particularly important in reference to
wheelchair height versus work space heights,
transportation accessibility and environmental
considerations for ADL such as entrance
ramps, accessibility of bathrooms, location of
eating facilities.

Psycho-social considerations

Functional seating systems, must be ‘“‘user
friendly”. Systems which require continuous
adjustments, which come out of adjustment
easily, have removable parts that are easily lost,
or are difficult to transport, are less likely to be
used in the intended manner. Cosmesis is an
important consideration especially when
dealing with children. Choices such as the
colour of the seat, the fabric of the cover and
the material of the tray are very important to
the clients and their families. The seating
system should be considered an extension of the
individual’s tastes and self image.

Prescription process

Before a specific piece or method of seating
technology is matched to a client’s individual
needs positioning goals are established. There
are established therapeutic guidelines of
positioning in sitting (Bergen and Colangelo,
1985). Positioning usually begins at the pelvis,
then continues to the lower limbs, the trunk,
head, and shoulder/upper limbs. Guidelines
assist in establishing a systematic approach for
the seating team.

Professionals ultimately rely upon
observation skills, evaluation results, the ability
to try the client in a number of positions
(simulate) during the evaluation process and
also rely upon the input from the client.

Positioning principles

The general goals of seating have already
been stated. The decision making process as to
the specific seating components and the body
position, almost always begins with the pelvis.

The pelvis

With few exceptions, positioning begins with
support at the pelvis as this generally dictates
what happens in the rest of the body. The pelvis
is positioned and held as close to midline as
feasible. This will encourage a stable base of

support on which the remainder of the body
may be positioned. A lap belt mounted at about
45° is used to maintain pelvic positioning. For
those clients with fixed posterior pelvic rotation
the lap belt mounted closer to an 80-90° angle
to the horizontal may work better to keep the
child from sliding forward and under it. Fixed
deformities about the pelvis should, for the
most part, be accommodated within the seating
system with the goal of a balanced trunk and
head position. More flexible deformities should
be addressed by unilateral seat height buildups,
custom contouring or with other unique
solutions. At all times, care should be taken not
to compromise trunk and head position through
creative problem solving at the pelvis.

Lower limbs and feet

The lower limbs are positioned in neutral
rotation at the hips and with 90° flexion at the
hips, knee, and ankles. An angle greater than
90°, particularly at the hips and knees,
encourages a posterior pelvic rotation posture,
which results in the client sliding out of the seat.
This is especially noticeable in clients with
increased lower limb extensor tone. Failure to
maintain 90° or less at the hips and knees often
results in a lower limb extensor pattern with
posterior pelvic rotation, internal rotation,
adduction and extension at the hips, and
extension at the knees. Because the hamstring
muscles pass over both the knee and hip joints,
knee flexor tightness (hamstring tightness) is
accommodated to avoid posterior rotation at
the pelvis. If efforts are made to place'the feet
on wheelchair footrests when the hamstrings
are tight, the stretch on the muscles will pull the
pelvis into a posterior tilt. In this case, flexion
of greater than 90° at the knees will allow the
pelvis to maintain a more neutral tilt.

Deformities such as a “‘windswept” deformity
(adduction contracture of one hip, abduction of
the opposite hip) are all too often present in the
lower limbs. If correction is not feasible, the
deformity is accommodated at the pelvis and
the head and trunk are positioned as forward
facing as possible.

Tendencies toward adduction of both hips is
discouraged by positioning in abduction. This is
particularly important in clients with the
potential for, or history of, hip dislocation or
subluxation. Pommels (abductors) are placed
distally, so as not to facilitate adduction by
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involvement which could include a flexible
scoliosis of less than 30°% flexible kyphosis;
dislocated hip with a leg length discrepancy of
less than two inches; contractures of the hips/
knees of less than 110°; and feet which are
unable to maintain a plantigrade position.

A severely involved individual has severe
tone/strength problems which would prevent
obtaining or maintaining symmetrical postures;
severe, fixed curvatures of the spine (greater
than 30°) and/or fixed deformities about the
pelvis or lower limbs greater than those
previously described.

A person need not fit all of the descriptions
to fall into a category. For example, a person
could be defined as severely involved if only
tone were severely impaired, but no
orthopaedic deformities were present; such is
the case with many individuals with athetoid
cerebral palsy.

Sensation is considered separately. Aside
from the obvious categories of ‘“‘absent”,
“impaired”’, and ‘““normal”, one also considers
the individual’s ability to relieve pressure
independently and move away from discomfort.
Many severely involved individuals are
categorised as having impaired sensation
because of the combination of severe, bony
deformities combined with the inability to move
away from discomfort.

In choosing hardware, no one piece of
equipment is appropriate for everyone. Careful
evaluation of an individual’s needs combined
with knowledge of available equipment can
assure an appropriate match.

Mildly involved

Generally, mildly involved individuals can be
seated using planar, commercially available
components. These are systems which have
modular, interchangeable parts which can be
readily adjusted for growth or change.
Functionally, they provide midline stability and
encourage maintenance of midline postures.

Examples of mildly involved individuals would

include:
A child with spastic diplegic cerebral palsy
who is partially ambulatory, but requires a
wheelchair for distance mobility. With a flat
seat, the child can have the proximal stability
necessary for her/him to obtain upper limb
function to propel the chair.

A low level paraplegic who requires a simple
pressure relieving cushion in a lightweight
wheelchair to provide pelvic stability and
assist in maintaining skin integrity.

Moderately involved

Moderately involved individuals can be
seated using custom-contoured systems, oOr
combinations of planar and contoured systems.
The main goals with this group are to correct/
accommodate orthopaedic deformities and
provide enough stability for the individual to be
functional.

Examples of moderately involved individuals

would include:
A child with spinal muscular atrophy with no
orthopaedic deformities. Although the child
has no deformities, he requires very
aggressive midline support to obtain distal
function. In addition, the child cannot weight
relieve and is very bony, and needs a surface
which can assist in providing pressure relief.
While a midline linear back could be used,
customisation of the seat would be necessary
to provide pressure relief.
A head-injured adult with hip and knee
extension contractures, kyphotic trunk
posturing, poor head and trunk control, and
a dominance of overall extensor tone. An
intimately contoured approach would allow
accommodation of deformity, control of
tone, and provide the ability to control
resiliency of the sitting surface to decrease
the possibility of pressure sore development.

Severely involved

With few exceptions, severely involved
individuals require a total customised approach
to control severe tone; accommodate severe
deformities which often result in bony
prominences; and/or accommodate for
sensation problems. The sitting surface which
contacts the body must closely approximate the
individual’s body contours, particularly if
severe orthopaedic deformities are present, to
prevent pressure areas over bony deformities.

Examples of severely involved individuals
include:

A high tone athetoid with minimal
orthopaedic deformity. Although minimal
deformity is present, very aggressive
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contouring is necessary to provide midline
stability because of the high tone. In
addition, the retained abnormal reflexes can
dictate the need for a less resilient sitting
surface to protect integrity of the skin.

A young man with advanced Duchenne
Muscular Dystrophy, with severe pelvic
obliquity and spinal deformity. He requires a
contoured seat to comfortably accommodate
the orthopaedic deformities. The back,
however, can be less contoured providing
some midline stability because some trunk
movement is necessary to obtain upper limb
movement and placement.

An adult with severe spastic quadriplegic
cerebral palsy, with multiple, severe
orthopaedic deformities, and no head or
trunk control. The main goal with this
individual is to provide a contoured seating
system to comfortably accommodate
deformities.
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the output and the applied pressure and are
commonly sensitive to temperature and curvature
(Barbenel, 1983).

A recently described combination of a fluid
filled sensor bag and pressure transducer
(Barbenel and Sockalingham, 1990) has been
used to measure the interface pressure beneath
elastic bandages, and has considerable
application in measuring interface pressures
including the interface between the subject and
the support surfaces.

All the sensors described above appear to be
sensitive to the interface conditions and will
generally not produce the same output reading
under identical test conditions. This makes the
quantitative comparison of the work of different
groups using different sensors difficult. In
addition care must be taken in interpreting the
absolute values of pressure-time tolerance curves
(as in Fig. 2) as these measurements will depend
on the sensors used for carrying out the initial
research.

Pressure sore prevention

The pressure beneath a subject seated in a
wheelchair is not uniformly distributed, but is
highest over the bony prominences of the ischial
tuberosities and the greater trochanters, the sites
at which pressure sores are most prevalent
(Barbenel et al, 1977). The assessment of
patients, available support devices and the
matching of the two are discussed in Choosing a
Wheelchair System (1990) and elsewhere in this
supplement. The starting point for pressure sore
prevention must be the provision of a suitable
wheelchair, correctly adjusted for the patient. The
rationale for pressure sore prevention consists of
three aims:

i) to limit the duration for which pressure acts,

ii) to reduce the peak pressures at vulnerable
sites by distributing the pressure beneath the
patient more uniformly or selectively
unloading at-risk sites,

iii) to eliminate as far as possible such
unfavourable factors as friction, poor posture
and malnutrition.

Patients who can make regular movements
should be trained and encouraged to provide
regular pressure relief by push-ups or rocking
from side to side. The preferred frequency and
duration of pressure relief is largely a matter of
personal opinion and values which have been
suggested include ten seconds relief every ten
minutes (Noble, 1981), to one or two minutes
relief every hour (Watson, 1983). Measurements
suggest, however, that patients actually make
relief movements at irregular intervals and that
the periods of relief are of variable duration

(Fisher and Paterson, 1983; Barbenal etal., 1984;
Merbitz et al., 1985; Ferguson-Pell et al., 1990).

The magnitude of the peak pressures is less
amenable to simple modification. Since it is not
possible to make any great reduction in the weight
supported by the wheelchair seat, the average
interface pressures cannot be reduced to any great
extent. Major alterations can only be achieved by
redistributing the pressure to make it more
uniform and to reduce it over the “at-risk” sites.
These aims can be achieved by the provision of a
suitable wheelchair cushion and the aim of any
pressure sore prevention programme for seated
wheelchair users must be the choice, provision
and maintenance of a suitable wheelchair
cushion.

The specific wheelchair cushion is probably of
secondary importance, compared to its ability to
redistribute the pressure, and expert systems have
shown promise as an aid for selecting an
appropriate cushion (Ferguson-Pell et al, 1989).

The correct support surface is that which can
achieve as satisfactory a pressure distribution as is
possible and produces no tissue trauma. The
primary objective in providing a cushion for
wheelchair users to prevent pressure sores is to
ensure that the pressures over sites at high risk of
developing sores, particularly the ischial
tuberosities, are as low as possible and preferably
less than 40mmHg. This can only be established
by interface pressure measurements with the
patient sitting on the chosen cushion. Failure to
achieve the desired interface pressure on the
cushion selected should logically lead to the
evaluation of other cushions. It is, however, not
always possible to reach the desired low pressure
level and it may be necessary to provide the
patient with cushions producing higher than the
desired pressures. This should always be
associated with special care to ensure that the
patients carry out routine pressure relief
exercises.

There is considerable variation between
patients in their tolerance of pressure. This is
reflected in the shaded area of Figure 2 which is in
an area of uncertainty and doubt. The suitability
of a wheelchair cushion for a patient can only be
assessed by inspection of the tissues after the
patient has used it. Localised areas of erythema or
elevated temperatures are warning signs of tissue
trauma and action should be taken to prevent
further tissue damage.

Wheelchair cushions have limited durability
and after continual use often show a degradation
of performance with a danger of increased ischial
pressures. As part of any wheelchair and
wheelchair cushion provision service, follow-up
procedures are essential. The provision of a
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satisfactory wheelchair and support surface
requires considerable skill, but change with time
in the condition of both the devices and the
patients, makes it mandatory to recognise that the
provision of such assistive devices is the first stage
of a programme of continuing care rather than an
end in itself.
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games (with a joy-stick on the lap) and propulsion
of a wheelchair.

The effects of wheelchair motions were found
to be relatively minor for a given cushion
compared to the effects of bodily movements.
Either micro-movements or short transients
could be superimposed on macro-movements. In
other words, a change of posture could occur,
represented by a large shift in pressure
distribution, followed by the presence of small
pressure oscillations indicating further small
trunk or limb movements or wheelchair
movements.

Cushions

Pressures varying between 50 and 150mmHg
(6.7kPa—20kPa) were recorded on the three
types of cushions tested in this study which is
consistent with the results of previous pressure
studies on cushions when allowances are made for
differences in measurement technique including
the fact that all previous studies have measured
pressure statically (Houle, 1969; Mooney et al.,
1971; Cochran, 1973; Souther, 1974; Palmieri,
1980; Garber et al., 1978; Krouskop etal., 1986).
Unfortunately achieving interface pressures less
than capillary pressures appears difficult from the
practical point of view and, although there have
been many attempts at cushion design, no cushion
has been found to keep pressures below capillary
pressures at all points.

In this study, the characteristics of the cushions
were found to influence the interface pressures.
Their effectiveness depended on their ability to
distribute pressure and reduce peaks caused by
movements so that average pressure over time
was minimized. The differences between these
cushions just reached statistical significance
across the subject group (p<<0.1). The mean
pressures recorded for the subject group on each
cushion were: Foam==87.6mmHg (11.6kPa);
Gel=68.6mmHg (9kPa); Roho=50.6mmHg
(6.7kPa).

The pressure distributions recorded for the
individual subjects depended on the cushions on
which they were obtained. Three examples are
given (Figs. 7, 8 and 9) that illustrate the
variability of pressure that can occur with time for
a given subject as well as between subjects on
different cushions.

Subject 1: A foam cushion could be potentially
hazardous because this subject demonstrated a
tendency to sit with high pressures under one
buttock. Since foam is not a fluid material this
pressure difference was not accommodated. This
pressure difference improved on the Gel cushion,
but still tended to be high (105mmHg or 14kPa)
under the left buttock. On the Roho the pressures

under the left and right buttocks were equalised
and reduced to near capillary levels.

Subject 2: On all three cushions, pressure was
distributed approximately equally between
buttocks but tended to be high on foam. Both the
Gel and Roho cushions produced acceptable
pressures.

Subject 3: Acceptable pressures were obtained
on all cushions for this subject with similar
distributions of pressure for all cushions. For such
a person, the need for a special cushion is not vital
and a standard 100mm (4") foam would be
acceptable in terms of pressure. It is of interest to
note that, at the time of testing, this subject had
retained much of his muscle bulk and tone in the
buttock and posterior thigh regions which
provided a relatively well padded sitting area
compared to many disabled persons.

For all subjects the pressure histograms for
Foam and Gel tended to be broad and flat (Fig.
10). An explanation for these shapes may, in part,
be obtained by reference to the nature of the
damping effects of each type of cushion. Similar
damping ratios for Foam and Gel type cushions
have been demonstrated by Cochran and
Palmieri (1980) using a flat indenter in “bench
tests”. This finding reinforces observations made
in the present study. It was apparent from an
inspection of the pressure-time traces that
transient pressures of short duration occurred
more frequently on the Foam and Gel cushions
than on the Roho. Relatively small changes in
position could produce large changes in pressure
and possible “bottoming-out” on Foam. The
same picture was not always true of Gel: the
temperature of the Gel, the subject’s anatomical
shape and the rate of change of movement all
appeared to. affect the degree of damping
afforded by the Gel. With regard to movement,
rapid changes (short transients) tended to
generate high pressure spikes but slower motions
could be absorbed to some extend by the “flow”
of the Gel. If the supporting Gel medium was
allowed to flow freely it would, according to the
laws of fluid dynamics, distribute pressure evenly
throughout the entire supporting medium.
However, the cover enveloping the Gel limits
flow owing to its elastic limits i.e. surface tension.
This means that ideal pressure distributions are in
fact difficult to achieve on Gel type cushions and
explains why dynamic pressures are not easily
dampened resulting in broad frequency
distributions for this type of cushion. It is of
interest to note that high static pressure readings
on Gel type cushions ranging from averages of 70
to 95mmHg (9.3—12.7kPa) have also been the
surprising finding of several other authors
(Mooney et al, 1971; Souther et al, 1974;
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President’s Message

The Triennial World Congress is the most
important event in the Society’s calendar of seminars,
symposia and courses. This is the second time that it
will be held in the United States of America. The first
time the Congress was held in the USA, it took place
in New York, and it is now appropriate that the
seventh Congress will be in Chicago, a place which
can be easily reached from all the continents of the
world. I know that the membership at large is pleased
that this international event is being organized by the
US National Member Society.

The International Congress Committee has
assembled an excellent program with the theme,
“Find the World of Prosthetics and Orthotics
Developing Around the Globe” The seventh World
Congress will consist of scientific, technical, clinical
and surgical papers, general sessions, symposia and
instructional courses; scientific and commercial
exhibits; poster sessions; a video and film program;
and technical tours. It is important to emphasize that
the scientific program is enhanced by the commercial
exhibitors’ and manufacturers’ presentation within
the scientific program itself. The activities of the
practitioners and industry are of great importance
and can lead to a better understanding of the patient
and the consumer. The state of the art will be
presented as far as prosthetics, orthotics and
rehabilitation technology is concerned. It is evident
that this World Congress, more than ever, will be
focused on developing countries as well as on that fact
at the end of 1992, the borders of Europe will be
open.

Education to achieve the highest possible level of
practice in each profession in this field has to be our
goal. Standards and professional levels are seen to be
of great importance to protect the quality of care,
education and research, both nationally and
internationally. The Seventh World Congress in
Chicago functions to facilitate these aims.

Besides all the scientific activities, a wonderful
social program has been organized. This program
shows the hospitality of several institutes and several
societies who are supporting the Seventh World
Congress. The Congress ends with the American
celebrations of the 4th of of July. I would like to urge
you and all the Society’s members, as well as the
membership of our collaborating organizations, to
take part in this unique event. Come and join us in
Chicago in 1992.

William H. Eisma
President, ISPO

An Invitation to Attend

The International Society for Prosthetics and
Orthotics (ISPO) cordially invites you to attend its
Seventh World Congress in Chicago, Illinois, USA,
June 28 to July 3, 1992. The Congress, a trienniai
event, provides a rare chance for you to meet
practitioners and researchers of the field from all over
the globe. The Society’s multidisciplinary nature
means that attendees can hear and interact with the
world’s leaders in orthotics and prosthetics, whether

they be physical therapists, prosthetists, orthotists,
surgeons, physicians, engineers, nurses, occupational
therapists, consumers, or rehabilitation specialists.

In addition, the Congress’ Scientific and
Commercial Exhibition enables everyone to become
aware of what is available worldwide in prosthetics
and orthotics technology, tools, and practice.

The Congress will feature a daily program that
begins in the morning with instructional courses
(basic and advanced) and commercial workshops;
followed by commercial and scientific exhibits, video
and film programs, review sessions where world-
renowned  specialists  present  state-of-the-art
practice, and poster and paper sessions that cover a
range of advancements in the fields of prosthetics and
orthotics.

A full social program is planned, as well as activities
for accompanying persons. For attendees, social
highlights include:

e A Welcoming Reception following the opening
ceremonies sponsored by the Orthotics and
Prosthetics National Office

® A reception and tour of the Rehabilitation
Institute of Chicago, including Northwestern
University’s laboratories and educational
facilities

® Heartland Night

e Chicago sightseeing and technical tours
¢ the Congress Banquet

o the World Assembly of ISPO.

We invite you to plan your vacation schedule
around the Congress. Chicago is a great place for a
vacation. It is a cosmopolitan, but very American,
city. Catch the spirit that Lorenz Hart describes in his
song, “Chicago” —

There’s a great big town
On a great big lake
Called Chicago.
When the sun goes down
It is wide awake.
Take your ma and your pa,
Go to Chicago.
Boston is England
N’Orleans is France,
New York is anyone’s
For ten cents a dance.
But this great big town
On that great big lake
Is America’s first
And Americans make
Chicago.*
*“Chicago”, Music by Richard Rogers, Lyrics by Lorenz Hart, from
John O'Hara’s musical Pal Joey, Act I Scene 111

Join us in Chicago in 1992!
Dudley S. Childress

General Secretary
VII World Congress
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Program

Sunday — June 28, 1992

08.00 hrs Registration (until 17.00 hours)

10.00 hrs Instructional Courses
Manufacturers’ Workshops

14.00 hrs Opening Ceremonies
Official Opening
Knud Jensen Lecture —
Professor John Hughes

16.00 hrs Exhibits Open

18.30 hrs Welcoming Reception
Sponsored by Orthotics and Prosthetics
National Office

Monday — June 29, 1992

07.30 hrs Registration (until 17.00 hours)

07.30 hrs Continental Breakfast for Instructional
Course Attendees

08.00 hrs Instructional Courses
Tutorial Courses
Manufacturers’ Workshops

09.30 hrs Coffee Break in Exhibit Hall
Commercial and Scientific Exhibits
(until 17.00 hours)

10.00 hrs Posters (until 17.00 hours)
Video and Film Program (until 17.00
hours)

10.00 hrs Overview Sessions

11.00 hrs Overview Sessions

12.00 hrs Luncheon in Exhibit Hall

13.30 hrs Technical and Clinical Sessions
Symposia
Scientific Sessions

15.00 hrs Coffee Break in Exhibit Hall

15.30 hrs Technical and Clinical Sessions
Symposia
Scientific Sessions

17.00 hrs Sessions End

18.00 hrs Reception and Open House
Hosted by the Rehabilitation Institute
of Chicago and Northwestern
University

Tuesday — June 30, 1992

07.30 hrs Registration (until 17.00 hrs)

07.30 hrs Continental Breakfast for Instructional
Course Attendees

08.00 hrs Instructional Courses
Tutorial Courses
Manufacturers’ Workshops

09.30 hrs Coffee Break in Exhibit Hall
Commercial and Scientific Exhibits
(until 17.00 hours)

10.00 hrs Posters (until 17.00 hours)
Video and Film Program (until 17.00
hours)

10.00 hrs Overview Sessions

11.00 hrs Overview Sessions

12.00 hrs Luncheon in Exhibit Hall

13.30 hrs Technical and Clinical Sessions
Symposia
Scientific Sessions

15.00 hrs Coffee Break in Exhibit Hall

15.30 hrs Technical and Clinical Sessions
Symposia
Scientific Sessions

17.00 hrs Sessions End

21.00 hrs Heartland Night
A fun-filled social occasion allowing
you to enjoy square dancing, and music
from the American Midwest

Wednesday — July 1, 1992
07.30 hrs Registration (until 17.00 hrs)
07.30 hrs Continental Breakfast for Instructional
Course Attendees
08.00 hrs Instructional Courses
Tutorial Courses
Manufacturers’ Workshops
09.30 hrs Coffee Break in Exhibit Hall
Commercial and Scientific Exhibits
(until 12.00 hours)
10.00 hrs Video and Film Program (until 12.00
hours)
10.00 hrs Overview Sessions
11.00 hrs Overview Sessions
Afternoon Sightseeing Tours:
and e Life along the North Shore
Evening ¢ Museum of Science and Industry
¢ Field Museum —
Adler Planetarium —
Shedd Aquarium
® Frank Lloyd Wright
Architecture Tour
® Baseball Game
® Architectural River Tour
® Jazz and Blues Clubs
¢ Ravinia Theatre and Box Supper

Technical Tours:

¢ VA/Hines Hospital

® Rush Presbyterian St. Lukes
Hospital

& Pritzker Institute for Medical
Engineering

® Select Private P&O Facilities

Thursday — July 2, 1992

07.30 hrs Registration (until 17.00 hrs)

07.30 hrs Continental Breakfast for Instructional
Course Attendees

08.00 hrs Instructional Courses
Tutorial Courses
Manufacturers’ Workshops

09.30 hrs Coffee Break in Exhibit Hall
Commercial and Scientific Exhibits
(until 17.00 hours)

10.00 hrs Posters (until 17.00 hours)
Video and Film Program (until 17.00
hours)

10.00 hrs Overview Sessions

11.00 hrs Overview Sessions

12.00 hrs Luncheon in Exhibit Hall

13.30 hrs Technical and Clinical Sessions
Symposia
Scientific Sessions

15.00 hrs Coffee Break in Exhibit Hall
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Options

® 5% discount off all published fares, ranging
from first class to the deeply discounted super-
saver fares. All restrictions on the fare must be
met to qualify for the discount.

® 45% discount off the unrestricted, full fare
domestic round trip coach fare. Three-day
advance purchase is required, and there are no
cancellation or change fees.

® 40% discount off the unrestricted full coach
fare for trips originating in Canada. Seven day
advance purchase is required, and there are no
cancellation or change fees.

For International Attendees

Special airfare rates are also available in
conjunction with international travel to the Congress.

For more information, call 312-329-0330 or fax
your request by calling 312-329-0533. Identify
yourself as an ISPO Congress participant. These
numbers are available from 08.30 to 17.00 hours,
Monday through Friday, Chicago time.

American Airlines Star Number

If you plan on calling American Airlines directly,
without going through Carlson Travel Network, you
must refer to the following Star Number to get the
special Congress travel rates:

Star # S7562KT

Pre- and Post-Congress Travel

Carlson Travel Network has developed an
attractive program of travel tours throughout North
America designed for international delegates. These
tours are offered by Carlson Travel Network’s special
ISPO vacation department at the same discounted
fares offered for travel to and from the Congress. To
obtain copies of the brochures, call the number above.

Visa Regulations

Most travellers to the United States must obtain
visas at home before beginning their trip. Exceptions
are made for some travellers from countries included
in the Visa Waiver Pilot Program. Information on US
visa requirements is available from all United States
embassies and consulates:

Special Assistance for Persons with Disabilities
Assistance for persons with disabilities is available.
If you have a special need for transportation, lodging,
or seating, please indicate this to Carlson Travel, the
airlines, and on your registration and hotel forms.

Additional General Information

Climate

High temperatures in Chicago during early
summer average 28°C (83°F); however, the
continental weather is highly variable and deviations
of +10°C (£18°F) from the norm may occur.

Language
The official language of the Congress is English.

Electrical Current
The electrical current in the United States is 110/
220 volts and operates on 60Hz.

Shopping

Chicago is a shopper’s paradise, all within walking
distance to the Hyatt Regency Chicago. Stores are
generally open 10.00—18.00 hours Monday through
Staturday. Speciality malls (mostly indoors with
multiple shops within) along Michigan Avenue and in
suburban areas are open on Sundays from 12.00
hours until 17.00 hours.

Foreign Currency

Foreign currency may be exchanged in the
International Terminal at O’Hare International
Airport, at the-Hyatt Regency Chicago Hotel, or at
the numerous banks in close proximity to the hotel at
a more favourable exchange rate.

Congress Registration
Information

To register for the Congress and Congress
functions fill out the form at the end of this
announcement. Accompanying person registrations
are also included on this form.

Registration as an attendee (member, non-
member, student, one-day) includes entry to all
Congress events (with the exception of lunches, the
Banquet and sightseeing tours). Registration as an
accompanying person includes items previously
described.

The Congress site at the Hyatt Regency Chicago
Hotel is accessible to persons with disabilities. If you
have special needs, please note this on your
registration form.

The Early Registration deadline is April 1, 1992.
Please allow adequate time for mail delivery so as to
meet this deadline. Upon receipt of your form and
proper fees, you will be sent a confirmation of your
registration.

Full payment of all fees is included when you send
in your registration form. Checks and money orders
must be payable to “VII World Congress of ISPO” in
US dollars drawn on a US bank. Failure to do so will
result in bank charges that will be invoiced to the
attendee. You may also charge your fees to VISA or
Mastercard.

Mail all forms and fees to:

Secretariat, VII World Congress of ISPO

c/o Moorevents Inc.,

676 North St. Clair St., Suite 1765

Chicago, IL 60611 USA
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Calendar of Events

National Centre for Training and Education in Prosthetics and Orthotics
Short Term Courses, 1992

Courses for Physicians, Surgeons and Therapists

NC505 Lower Limb Prosthetics; 3—7 February, 1992.

NC502 Upper Limb Prosthetics and Orthotics; 24-28 February, 1992.
NC510 Wheelchairs and Seating; 3-5 March, 1992.

NC511 Clinical Gait Analysis; 11-13 March, 1992.

NC506 Fracture Bracing; 11-15 May, 1992.

Courses for Prosthetists

NC211 PTB Prosthetics; 10-21 February, 1992.
NC218B Ischial Containment Prosthetics; 16-20 March, 1992.
NC212 Hip Disarticulation Prosthetics; 27 April-8 May, 1992.

Course for Orthotists and Therapists
NC217 Ankle-Foot Orthoses for the Management of the Cerebral Palsied Child; 1-3 April, 1992.

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.

19-24 January, 1992

ACOPPRA 11, the 2nd International Conference of the Central American Association of Orthotists,
Prosthetists, Rehabilitation Professionals and Affiliates, Panama City, Panama, Central America.
Information: Rita Chan de Lee, Secretary ACCOPRA, PO Box 26, Zona 1, Panama City, Republic
of Panama.

30 January-2 February, 1992
ISPO Course on Lower Limb Amputations and Related Prosthetics, Groningen, The Netherlands.
Information: ISPO, Borgervanget 5, 2100 Copenhagen @, Denmark.

31 January-2 February, 1992

International Congress and Workshop of the German Society of Orthopedics and Traumatology on
the Thumb and Wrist, Dusseldorf, West Germany.

Information: Dr. C. L. Jantea, Sec. Handsurgery and Rheumatology, Orthopaedic Dept. of the
Heinrich Heine University, Moorenstr. 5, D—4000 Dusseldorf, Germany.

20-25 February, 1992
Annual Meeting of the American Academy of Orthopaedic Surgeons, Washington, USA.
Information: AAOS, 222 South Prospect, Park Ridge, IL 60068, USA.

5-9 April, 1992
Biomedical Engineering Society Annual Meeting, Anaheim, California, USA.
Information: BES, PO Box 2399, Culver City, CA 90231, USA.
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7-12 April, 1992

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

Information: AAOP, 717 Pendleton Street, Alexandria, VA 22314, USA.

8-10 April, 1992

ISPO (UK) Annual Scientific Meeting, Manchester, England.

Information: B. McHugh, NCTEPO, University of Strathclyde, Curran Building, 131 St. James’
Road, Glasgow G4 OLS, Scotland.

22-25 April, 1992
Independence ’92 — International Congress and Exposition on Disability, Vancouver, Canada.
Information: Suite 2000, 1176 W. Georgia Street, Vancouver, B.C., V6E 4A2, Canada.

7-10 May, 1992

Annual Meeting of the American Board of Physical Medicine and Rehabilitation, Rochester, MN,
USA.

Information: American Board of Physical Medicine and Rehabilitation, Suite 674, Northwest Center,
21 First Street SW, Rochester, MN 55902, USA.

15-17 May, 1992

Annual Meeting of the American Spinal Injury Association, Toronto, Canada.

Information: American Spinal Injury Association, 2020 Peachtree Road NW, Atlanta, GA 30309,
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