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Carpal Tarsal
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Metacarpal Partial Metatarsal
Phalangeal*

Total Phalangeal*
(Finger or thumb) Partial (Toe)

Notes:

(1) The skeletal elements marked * are used as
adjectives in describing transverse deficiencies, e.g.
transverse carpal total deficiency.

(2) Total absence of the shoulder or hemipelvis (and
all distal elements) is a transverse deficiency. If only a
portion of the shoulder or hemipelvis is absent, the
deficiency is of the longitudinal type.

CLAVICLE
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SCAPULA
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Partial
HUMERUS
Total
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Total
Partial
CARPUS
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Partial
METACARPALS
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Partial
PNA%%&GES’ L4 27% 4 %
Partial
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* The digits of the hand are sometimes referred to b

name:- 1, thumb; 2 index; 3, middle; 4, ring; and 5,
little (or small). For the purpose of this classification
such naming is deprecated because it is not equally
applicable to the foot.
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Total
Partial
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Partial
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Partial [
FEMUR
Total
Partial
TIBIA
Total
Partial
TARSUS
Total
Partial
METATARSALS
Total 1 23 45
Partial
PHALANGES
Tol P— 1" 2 3 4 §
Partial

* Great toe or hallux.
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Heredity and dysmorphic syndromes in
congenital limb deficiencies

D.G. R. EVANS, Y. THAKKER and D. DONNAI

Department of Medical Geneiics, St. Mary’s Hospital, Manchester, UK

Abstract

Isolated limb deficiencies are usually sporadic
occurrences. However, if they are associated
with other abnormalities or a family history, the
risk to future pregnancies may be as high as
50%. A thorough history, examination and
investigation of the baby as well as the parents
is essential before assessing this recurrence risk.

The syndromes associated with limb
deficiencies are presented.

Introduction

Limb deficiency has an incidence of

approximately 1:2,000 births and in some
families there may be a significant recurrence
risk (Calzorali et al., 1990). After a parent has
recovered from the initial shock of finding their
baby has a problem, two important questions
arise. The first is about the implications of the
anomaly for the child. The second question
involves the risks of the problem happening
again.

To answer this, it is necessary to determine
whether the baby’s anomalies fit into a
“pattern” which constitute a syndrome. A
pregnancy history, including drug or alcohol
exposure, should be taken, as should a full
family history concentrating on limb
abnormalities. The baby should then be
examined for dysmorphic features arising from
abnormal embryogenesis. Recognition of a
pattern of malformations may enable
conclusions to be drawn about the mechanism
and timing of the anomalies. Certain
investigations such as blood count, bone
marrow aspirate and chromosome analysis may
be needed in addition to X-rays. Finally the
All  correspondence to  be addressed to
Dr. D. G. R. Evans, Senior Registrar, Department of

Medical Genetics, St. Mary’s Hospital, Hathersage
Road, Manchester M13 0JH, UK.
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parents should be examined and if necessary X-
rayed for signs of minor anomalies which may
represent reduced expression of a dominant
gene.

The classification of limb deficiencies has
previously been made on anatomical grounds
(O’Rahilly, 1969). To illustrate this article we
have made a causal and genetic classification
(Tables 1 and 2) but this is not meant to replace
the former, as the majority of defects are
sporadic with ill-explained mechanisms.

Anomalies such as duplication, polydactyly,
brachydactyly, syndactyly and the pterygium
syndromes are not discussed, neither are
skeletal dysplasias. We have concentrated on
conditions presenting as limb reduction or
deficiency.

Single gene disorders

Disorders caused by a defect in a single gene
follow the patterns of inheritance described by
Mendel. There may be heterogeneity within a
particular diagnostic category. For example the
typical split hand anomaly can be inherited in
any one of the three Mendelian ways:
autosomal dominant, autosomal recessive or X-
linked recessive, or it may be sporadic or part of
a syndrome. The family pedigree and clinical
presentation may allow confident counselling.

Autosomal dominant disorders

Autosomal dominant disorders affect both
males and females and can often be traced
through many generations of a family. Affected
people are heterozygous for the abnormal allele
and transmit the gene for the disorder on
average to half their offspring, whether male or
female. Estimation of risk is apparently simple
but in practice, factors such as variable




Actiology

Syndrome

Limb deficiency

Single gene disorders:
Autosomal dominant:

Autosomal recessive:

X-linked recessive:
Chromosomal:

Drugs:
Infection:
Aberrant development:

Sporadic syndromes:
(unknown cause)

Associated with
maternal diabetes:

EEC

Adams Oliver
Holt Oram
LADD

Duane

Split hand/foot

Roberts
Grebe

Fanconi

TAR

AASG

Miller

Weyers

Split hand/foot

Split hand/foot

trisomy 18
trisomy 13
13q—

4q =3

alcohol
thalidomide
aminopterin

varicella

MZ twinning
amniotic bands

aglossia-adactyly
Poland/Moebius
spleno-gonadal
VATER

Cornelia de Lange
FFU (also A.R.)

Caudal dysplasia
femoral hyFopIasia
+ unusual facies

split hand/foot (ectrodactyly)
transverse defect

longitudinal all degrees

absence thumb/radius

absence to hypoplasia radius/thumb
split hand/foot

longitudinal affecting whole limb
hypoplastic radii, ulnae, tibiae
hypoplasia to absence thumb/radius
absence of radius — thumb present
hypoplasia of radius

hypoplasia to absence ulna/5th ray
oligodactyly, hypoplasia ulnar ray
split hand/foot

split hand/foot

longitudinal all degrees
radial absence

hypoplastic thumb
hypoplasia/absence thumb

longitudinal all degrees
longitudinal all degrees
hypoplasia (forearm), hypodactyly

hypoplasia and hypodactyly

transverse defect
transverse defect

adactyly

hypoplasia forearm, oligodactyly
transverse defect

absent radius

micromelia, hypoplasia ulna
hypoplasia femur, fibula, ulna

hypoplasia lower limb

hypoplasia/absence femur, fibula
and humerus




Limb deficiency
a) Transverse defect:
reviously
nownas: amelia
hemimelia
acheiria
adactylia
ectrodactyly
apodia
b) Proximal longitudinal:
absent radius, thumb present
hand attached at shoulder
foot attached to hip

c) Longitudinal i) radial ray:

ii) ulnar ray:

d} Split hand/foot:

Syndromes

MZ twinning
Adams Oliver
amniotic bands
aglossia adactyly
EEC

varicella
alcohol

thalidomide
Roberts
Grebe
aminopterin
TAR
varicella

VATER

Holt Oram
Nager
Fanconi

Levy Hollister
trisomy 18
Duane

AASG

Cornelia de Lange
Miller

FFU

Weyers

Cornelia de Lange
EEC
split hand/foot

R, AD and AR
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Split  hand/split foot anomaly: Recessive
inheritance is less common than the dominant
type but has been observed in inbred
communities (Freire Maia, 1971). It should be
diagnosed with caution because of variable
expression of the autosomal dominant type.

X-linked recessive disorders

In X-linked recessive disorders the mutant
gene is on the X chromosome, hemizygous
males (with the mutant gene on their single X
chromosome) are affected, heterozygous
females (=Carriers) are usually healthy but
may occasionally show some features of the
condition. A female carrier will transmit the
disorder on average to half her sons, and half
her daughters will be carriers. All the daughters
of an affected male are obligate carriers and
none of the sons are affected.

Split hand/split foot anomaly: Ahmed et al.,
(1987) reported a large (7 generations) inbred
kindred from Pakistan in which an isolated type
of split hand/split foot anomaly is transmitted as
an X-linked recessive disorder. Affected males
show full expression of the trait, carrier females
show only features such as syndactyly. There is
no male to male transmission.

Chromosomal abnormalities

The correct amount of chromosomal material
is essential for the normal formation and
function of a baby, any imbalance usually
results in multiple congenital malformations
and mental retardation. Common groups of
chromosomal abnormalities include trisomies
(extra chromosome present), deletion and
duplication (part of chromosome is missing or
duplicated) and mosaics (abnormal
chromosomal pattern present in only some
cells).

There are a few well recognised syndromes
associated with autosomal trisomies — Down’s
syndrome (Trisomy 21), Edward’s syndrome
(Trisomy 18) and Patau’s syndrome (Trisomy
13). Congenital limb deficiencies have been
described in Edward’s and Patau’s syndrome.
At least 10% of cases of Edward’s have radial
and or thumb absence, the characteristic hand
deformity being tight flexion of the fingers with
the 2nd and 5th digits overlapping the 3rd and
4th. In Patau’s syndrome the characteristic
hand deformity is post-axial polydactyly,

absence of the radial rays although the radius is
sometimes present. The majority of trisomies
arise from non-disjunction at meiosis, and the
recurrence risk for these is low.

Sometimes only part of a chromosome is
missing or duplicated. There are many such
conditions and only a few are common enough
to have a recognisable ‘“‘named” pattern of
malformations. Chromosomal analysis should
therefore be considered in any baby with
multiple congenital abnormalities, particularly
if associated with a low birth weight. Limb
deficiencies with hypoplasia to absence of the
thumb have been described in cases with partial
deletion of the long arm (q) of chromosomes
number 13 and 4. Duplication of part of
chromosome 3 gives an appearance similar to
de Lange syndrome.

As with the translocation trisomies,
chromosomal structural abnormalities may
arise as de novo events or from a balanced
rearrangement in one of the parents. Parental
karyotypes are indicated for any child with a
chromosomal abnormality other than the
regular trisomies. Extended family studies will
be required if a parent has a balanced structural
abnormality. The recurrence risk varies with
the type of chromosomal rearrangement and
sex of the carrier. Prenatal diagnosis with
amniocentesis or chorionic villous biopsy
should be offered to all women whose
pregnancies are at increased risk.

Drugs

Skeletal limb deficiencies have been
produced in the rat and mouse experimentally
using a number of drugs in common use today
(Freire Maia, 1969). There are only a few
agents which have been firmly implicated in
man. The best known is thalidomide (Millen,
1962), which may cause a wide range of
longitudinal defects up to complete absence of
all four limbs. Administration between the 38th
and 47th day of pregnancy is most dangerous.
Thalidomide still has an important role in
leprosy therapy and we may not have seen the

last affected infant with thalidomide
embryopathy.
The  folate  antagonists  aminopterin

(Thiersch, 1952) and methotrexate (Milunsky et
al., 1968) have been associated with limb
deficiency. Aminopterin was used as an
abortifacient drug and anomalies noted
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Counselling

The majority of limb defects, especially those
affecting one limb only, are sporadic and
parents can be given a low recurrence risk.
However there are pitfalls to this as the
occurrence of isolated limb deficiencies may be
due to autosomal recessive genes (Hecht,
1981). The presence of associated abnormalities
may allow a diagnosis of a recognised
syndrome. There are varying reports as to the
frequency of these, Calzorali et al. (1990)
estimate 12% with half representing known
syndromes. Generally parents can be given a
high (50-25%), medium (10-5%), or low
recurrence risk. The Mendelian conditions
would give a high risk. The medium risk would
be appropriate when it was thought that
complex genetic mechanisms or multifactorial
inheritance was involved. Low risk is usually
appropriate to isolated transverse deficiency,
ulnar absence and quadruple amelias. A low
risk can also be given if a known mechanism
such as varicella or a drug was involved. Care
must be taken however with the foetal alcohol
syndrome as there are often several affected
siblings with markedly different phenotypes.
Another difficult area is that of a
consanguineous marriage in a situation where a
low risk would normally be given (Freire Maia,
1969). Caution is necessary in such
circumstances.

Parents seen at or soon after the birth, by a
clinical geneticist, should be seen again a few
months later for formal genetic counselling.
Virtually all parents experience some guilt
feelings and will have their own (often far-
fetched) explanations for why the abnormality
has occurred. It is important to allow parents
the opportunity to vent these concerns. At the
formal counselling session parents may be
looking to the future and wish to discuss the
recurrence risks and possible prenatal
diagnosis. Genetic counselling aims to give
information to allow parents an informed
choice and does not presume to advise people
on a ““correct” course of action. Ultrasound has
markedly improved the possibilities of prenatal
diagnosis and when appropriate, a detailed scan
should be offered.

Conclusion
The authors have outlined the syndromes
associated with limb deficiency. Although these

represent only a small proportion of the total
number of individuals with limb deficiency it is
important that these are identified in order to
give accurate genetic counselling to relatives.
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birth defect(s). How they cope with this initial
shock will have a great deal to do with their
abilities to raise their child with a healthy
attitude about its self-image and esteem. The
team must allow the parents to express their
feelings and to develop positive approaches to
manage the child’s needs as he/she grows. The
parents need to know that they are not the only
ones with a child with limb deficiencies.
Introduction to other families or to support
groups is very helpful.

Concern should not be limited only to the
immediate family. There are many family
members who take part in the child’s care and,
therefore, need to be involved in the evaluation
and subsequent treatment programme. Siblings
are often the neglected members of the family.
The patient initially requires considerable time
and effort from the parents, and other siblings,
especially the next older child are affected.
Until the patient was born the older sibling was
the “baby” of the family and had the attention
of the parents. A normal newborn baby
requires considerable parental attention but a
child with a birth defect demands more. The
older child therefore feels left out and may even
feel that he or she was to blame for the birth
defect. The team’s attention to the older sibling
and his inclusion in the treatment programme
often will provide a valuable ally for the patient
in later years.

Relatives too are important in the evaluation
process. They may not actually participate in
the decision making but their understanding of
the rationale and reasons for treatment, such as
prosthetic fitting will help ease the child’s
progress. Members of the family we sometimes
call the SOG or “silly old grandparents” are
very influential and it is extremely important to
include them in the orientation and subsequent
treatment planning.

The treatment programme for the limb
deficient child must be “home centred”. Except
for surgery, treatment should be as far as
possible on an outpatient basis. Prosthetic
fitting and subsequent training in the use of the
device need not require hospitalisation. In fact,
there are three good reasons why
hospitalisation should be avoided. The first is
that hospitalisation implies the patient has an
iliness which requires medical attention in a
hospital setting with the attendant hospital
gowns, frequent measurement of vital signs,

blood tests, nurses, etc. Our patients are not
“sick”. Secondly, they are being provided with
an artificial limb, followed by therapy. This can
be done as an “out-patient”. Patients/family
coming from a distance can be housed in guest
rooms, friend’s/relative’s homes or motels. The
use of outside housing usually means the costs
are much less, except that often insurance and
governmental agencies will not cover non-
hospital expenses. The third and most
important reason for out-patient treatment is
that carry-over of the treatment programme can
be accomplished better. Out-patient prosthetic
fitting and treatment requires one or both
parents or carers to bring the child to the clinic.
They can be included in the fabrication and
therapy process and have a better appreciation
of the abilities of their child relative to the
prosthetic programme. They are then better
prepared to encourage the child to use the
prosthesis in the home situation. They can
explain the functions of the prosthesis and its
benefits to other family members, neighbours
and school personnel.

In order that the treatment programme be a
comprehensive one for the limb deficient child,
a co-ordinated effort is required to involve the
local physician, local treatment (O.T., P.T.,
prosthetics) agencies, school, friends, and
community programmes such as clubs, churches
and employment.

One of the most critical issues in the
treatment programme especially in the USA
where we do not have some type of socialised
medicine or catastrophic health insurance, is
the family’s abilities to afford the costs of
medical care for the limb deficient child.

The cost of prostheses in the past 10 years has
increased a great deal because of the number of
“high technology” prosthetic devices now
available.

In the USA the cost of medical care
(including physician, therapists and social
worker’s fees, x-rays, surgeries and prosthetic
costs) are covered in one of four ways. If the
family has sufficient resources, they may
manage all costs themselves. However, this is
rare. Approximately 20-40% of our patients
have private insurance (either standard health
insurances with deductible payment by the
mnsuree or Health Maintenance Organisations
through contracted groups). Government
assistance programmes such as Medi-Care
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held in position with adhesive tape. Length is
not a major consideration at this point,
although clearly some approximation to the
required length is desirable. The temporary
prosthesis, complete with hand is then fitted to
the child. Comfort, alignment and suspension
are now rechecked and adjustments made
where necessary.

The fitting procedure now moves on to the
next stage which tests the electrode placement
and the operation of the hand. It is essential
that the child acquires a basic understanding of
the control of the hand before the prosthesis is
completed.

It is believed that the fitting stage is the time
to carry out any rectification of the socket and
alignment, thus ensuring as far as possible a
trouble-free acceptance by the child when the
prosthesis is delivered and training commences.

Occupational therapy

It has been found that immediate training in
the control of a myoelectric hand is an essential
part of provision, especially with young
children. If this is not available a few may learn
to control it by trial and error, but many will be
unable to establish adequate control quickly
and consistently enough to prevent frustration
and disillusionment. During this early training
it is vital to spend time establishing a balance
between the settings of the opening and closing
electrodes, in order to ensure that success is
quickly achieved. The child is seen by the OT at
the casting and the fitting stages. This enables
her to make observations of the child’s ability
prior to the prosthesis being completed.

Following delivery the child attends the OT
department for two days basic training, during
which emphasis is placed on using the
prosthesis in bilateral functional activities. A
prosthetist is available for any adjustments to
be made during this time. Further training may
be given 1-2 weeks later if required. Liaison
with schoolteachers and others regularly
involved in the child’s care ensures that the
prescribed regime is followed. This is
particularly important in order to prevent
undue pressure being put on the child which
may contribute to rejection. The amount of
training given often depends on the level of use
of the previous prosthesis. A review takes place
after 2-3 months but once well established,
intervals between appointments may lengthen.

Responsibility is then with the parents to notify
the centre when problems occur. With the servo
hand very little training is needed from the
point of view of hand control, but the parents
should be instructed in the care of the
equipment and may still need to adjust their
expectations of the prosthesis. In higher levels
of loss such as upper arm and total shoulder
deficiency, time will be spent on achieving
control of a functional elbow unit when this is
fitted.

Bilateral limb deficiency

The treatment of children with bilateral
deficiencies requires even closer co-operation
between the professionals involved. As these
deficiencies are rare it is considered that the
children should attend specialist centres where
the staff have built up considerable experience
over a number of years. Although no two
children are exactly alike the problems
presented have a common core and experience
gained with one child can be of considerable
assistance  in  dealing with  another.
Psychological and practical support is essential
for parents from the earliest possible time to
help them to adjust and create the right
environment in which to rear the child. The aim
is to enable the child to see himself as having
the least handicap. This can be achieved by a
balanced combination of prosthetic provision
and continuous assessment of ability by an
occupational therapist.

It has been found, especially in the more
proximal deficiencies, that children often
achieve  greater independence  without
prostheses. This does not mean that they should
not be fitted because it is important that the
child and parents see the provision of
prostheses as a part of a total programme of
treatment. Early experience of prostheses will
enable the child to make a more effective
choice at some future date.

Although a programme of prosthetic
treatment may be mapped out for the first few
years, invariably this is changed because it is
impossible to forecast progress accurately, both
in the development of the child and that of
available components. For total shoulder and
upper arm deficiencies, both sides are fitted
with prostheses from about the age of 6-12
months. These prostheses consist of sockets
with friction elbow units and foam-filled
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Structured training of children
fitted with myoelectric prostheses

L. M. HERMANSSON

The Arm Prosthetic Clinic, Orebro Medical Center, Orebro, Sweden.

Abstract

This paper presents an occupational therapy
method for training children fitted with
myoelectric prostheses. It is based upon a
structured way of describing the accomplishments
of a child fitted with a myoelectric prosthesis,
called the Skill Index Ranking Scale (SIRS).

By using the SIRS when designing the
training session, the therapist can progressively
increase the demands presented to the child.
Furthermore, the SIRS facilitates for the
therapist the documentation and
communication of the childs ability with the
myoelectric prosthesis.

Introduction

Occupational therapy for children with
myoelectric prostheses started developing after
the successful fitting of a preschool child in
1971, (Sorbye, 1977). According to Sorbye et
al., (1978) myoelectric prostheses for children
above three years of age have been available

since 1976.
The facility founded by Dr. Rolf Sorbye in

the Orebro Medical Center (OMC) is Sweden’s
major centre for childrens upper-limb
prosthetics. Some 75% of 110 children supplied
with myoelectric prostheses according to the
Sérbye concept (Sérbye, 1977) are using their
prostheses all day (6 hours or more, 4-7 days/
week). Out of the 110 children, 11% are using
the prostheses half the day (2-5 hours 4-7 days/
week), and 6% are using it for a certain task at
least once a week. The rest are using it
sporadically (6%) or never (2%). About 10-15
new children are referred to the clinic each
year.

All  correspondence to be addressed to
Liselotte ermansson OT, Dept of Clinical
Neurophysiology, Orebro Medical Center, S-701 85
Orebro, Sweden.
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As patients are referred to OMC from all of
Sweden, the more frequent prosthetic training
is transferred to local teams. A local
occupational therapist (OT), selected for the
once-a-week training with the child is initially
contacted by the OT at the clinic at OMC. The
local therapist is invited to a 2-day visit in
Orebro to learn about the prosthesis and the
training programme. Since 1989, OMC has run
courses for further education of OTs involved
in the training of children with upper-limb
prostheses.

Occupational therapy aims that the child
should achieve age-appropriate independence
and be able to choose to perform whatever
activities he wants. The child should be as bi-
manual as possible in performing the activities
of daily living (ADL), the prosthesis being used
as a normal, non-dominant hand. The training
attempts to help the child to: 1) wear the
prostheses, and 2) use the myoelectric hand.

The procedure of prosthetic fitting and
training has been described earlier by
Richardson and Lund (1959), Shaperman
(1960'-2), Clarke and Patton (1980), Agnew and
Shannon (1981), Marquardt (1981), Challenor
et al., (1982), and Garza (1986). In this paper a
structured method to  describe  the
accomplishments of a child fitted with a
myoelectric prosthesis is presented. The
method may be a tool for therapists in
organizing training and to document and
communicate a child’s ability.

The Skill Index Ranking Scale (SIRS)

To provide a description of children’s ability
with myoelectric prostheses, a SIRS has been
developed at the Arm Prosthetic Clinic at OMC
(Table 1). According to this scale, the child’s
accomplishments with the prosthesis may be
described on a 14 step scale. Every step on this
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. Wear the prosthesis.
. Use the prosthesis as support.
. Spontaneously move and preposition the

amputated prosthetic side.

. Spontaneously place the terminal device (TD) in

position and use it for support.

. Control the grasp — release function of the TD.
. Use a transverse volar grip, with the weight of the

rosthetic limb unloaded from the child.
se the tripod pinch, still without the weight of
the prosthetic limb.

. Use the transverse volar grip, without support for

the prosthetic limb.

. Use the tripod pinch with no support for the

weight of the prosthesis.

. Control the grip in various positions around the

body.

. Manipulate objects by changing their position in

the "

. Adjust the grip force in the TD, i.e. to hold

without damage.

. Control the grip with the arm moving, i.e. throw

things with the arm hanging down.

. Control the grip while moving the arm, throw

things from above the shoulder.
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child into a better movement pattern. As the
prosthesis must be regarded as an extension of
the residual limb, it should not impede but
improve the limb’s function. It should be
involved in the childs body-image and, for
example, swing naturalty when walking, and be
placed spontaneously on the table when sitting.

Training through bilateral gross motor
activities for the arm, combined with wearing-
training may, in time, make it easier for the
child to obtain spontaneity and supportive use
of the prosthesis.

The first four steps in the SIRS may be used
for documentation of skills with a passive
Terminal Device (TD), and as criteria for when
to change to an active TD as well as for training
with a myoelectric prosthesis.

To use the myoelectric hand (level 5-14)

For children, with previous experience of a
passive TD, movements in the myoelectric TD
appear spontaneously and involuntarily.
Through visual feedback the child learns to
control opening/closing in a reasonably short
time (between one day and a fortnight).
Difficulties in controlling the myoelectric hand
sometimes, in the experience at Orebro, occur
among children fitted when older than five
years of age. It seems to be the same problem as
adults have when first fitted with a myoelectric
hand. To find the right muscles for contraction,
biofeedback visualized on a screen where
muscle activity may be separated, is sometimes
used. Biofeedback is used in the same way
when there are problems with co-contraction
(i.e. when antagonists are activated
simultaneously with the agonist).

The child may find the myoelectric
prosthesis, heavy when first fitted and this may
interfere with the ability to control the grip.
The SIRS suggests, therefore, that the training
commences with activities where the weight of
the prosthetic limb is unloaded from the child.
For example sitting with the prosthetic arm on
the table, holding an object in the TD and
working upon it with the other hand. As the
child’s ability increases, the difficulty of the task
increases. Throwing things from above the
shoulder is the most difficult thing to do.

As its prehensile skill increases, the child will
be able to use the artificial grip more
effectively. When manipulatory skill is
achieved, the child will learn to adjust the grip

force to the object, i.e. to hold hard enough
without damaging the object. Sollerman (1980)
describes eight different grip types. The most
commonly used electrical prosthesis offers two
grip types, the transverse volar grip and the
tripod pinch. It may, however, be possible to
use the myo-hand for the other grip types as
well, although not quite so well.

Clinical experience of children with
myoelectric prostheses has shown that some of
them have been able to learn to control the
grip, before actually having achieved
spontaneity and supportive use. They do not,
however, use their prostheses in daily life and
the usefulness of the prostheses is therefore
small. Ability at all levels of the SIRS is needed
if optimal use of this sophisticated tool is to be
obtained.

Intensive training camps

Since 1978, intensive training has been used
to treat children fitted with hand prostheses.
Each year during the summer holiday, about
one week before school begins, children, 6-9
years of age, accompanied by one of the their
parents, gather to attend the training camp.

Twice during the week the physician and
prosthetist visit the camp for examinations and
prosthetic maintenance.

The aims of the training camp are that the
child will be able to use the prosthesis
spontaneously in daily life, and that the parent
will be able to support the child in its
development.

The intensive training camp attempts to:

— support the child in developing a positive
self-image;

— motivate the child to prosthetic use;

— support the child in developing bimanual
skills;

— support, teach and guide parents.
The intensive training camp features:

— a structured programme based on play-
activities;

— demanding, fine motor activities in the
morning;

— social and gross motor activities in the
afternoon;

— age and ability related groups;

— parental participation in training;

— parental discussions;

— closing festivities.




Child care allowance
If you have a handicapped or a sick child
who needs special supervision and care
for at least six months, you can obtain a
child care allowance. Additional costs
that you incur are also relevant when the
insurance office decides whether you are
entitled to a child care allowance. The
child must be under the age of 16 years. It
the child is cared for in an institution you
can obtain a child care allowance for the
days when the child is at home. If the
child needs a great deal of supervision
and care, you can obtain full child care
allowance. There is also a half child care
allowance (and as from 1 July 1988 also a
quarter allowance). If there are several
handicapped children in the same family
the insurance office will consider the total
need for supervision and care and the
additional costs. This means that a child
care allowance may be obtainable even
though none of the children would
qualify  individually for such an
allowance.

Part of the child care allowance may be
exempt from tax.

For further information, read the
brochure Child Care Allowance
and Disability Allowance.
Obtainable from the social
insurance office!

From “Useful information on Social
Security”

Published by the Federation of Social
Insurance Offices FKF 79-1 88.04 BG.
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Conclusion

The training of children with myoelectric
prostheses according to the SIRS has shown to
be an efficient way to achieve a high level of
independence. In Orebro, the SIRS is an
integrated part of the entire fitting and training
procedure. The scale has proved to be a useful
way of describing the current skill level of an
amputee. It is used to organize the training
sessions effectively and also for assessment of
the child prior to a change from a passive to a
myoelectric terminal device. Furthermore, the
SIRS can be used as an evaluation tool when
studying which training technique is the most
efficient.
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arrangements of push and pull switches, and
nudge control. Together with the elbows,
various hooks, both cable and electrically
powered, were evaluated for their usefulness as
terminal devices.

In 1968, the final prototype elbow was passed
on to Variety Abilities Systems, Inc. (VASI)
for commercial production. To date, 600 of
these units have been sold worldwide as the 62-
type elbow. Compact and light, (370 gm) the
62-type elbow was found to be a rugged
performer which has been used by HMRC in
over 150 fittings, on adults as well as on
children and teenagers. In some complex
fittings involving bilateral, high-level adult
patients, this elbow was not only used to
provide forearm lift but found equally useful as
a powered abductor or humeral rotator. In the
case of elbow disarticulation patients, the VASI
62 elbow is the only elbow that can be used in a
reversed position with the elbow becoming part
of the forearm. Using this approach, the excess
length of the humeral segment can be reduced
to one inch (25 mm). While the elbow is
normally supplied with a 6 volt motor VASI will
supply the elbow with a 12 volt armature upon
request. This model is about 25% faster but
also needs a larger power pack.

From the many fittings carried out, a clear
concept for an above-elbow prosthesis with
electric elbow and hand developed. As a model
it has remained unchanged to this day. In
principle, the available myoelectric potential is
reserved for control of the hand. Control of the
elbow is kinetic, using extension of the humeral
stump to trigger a pull switch. The patient is
fitted with a “half-and-half” socket. The
completed socket distal to the axilla shelf is
made from rigid resin, whilst the shoulder
portion is made from flexible silicone rubber
laminate. The deltoid area is cut away.
Anterior and posterior wings extend past the
coracoid and scapular spine respectively. These
sockets are almost self-suspending, show
excellent rotational stability and most
importantly, enable the patient to carry the
weight of the prosthesis comfortably all day.
These sockets are total contact but not suction
sockets as it was found that neither children nor
parents have the skill and determination to pull
a stump correctly into a negative pressure
socket. Suspension is aided by a single one inch
(25 mm) wide transverse strap with velcro

closure over the chest. The pull switch is
mounted on the medial superior quadrant, of
the socket’s anterior surface so that it is floating
and self-aligning and is fastened with a single
screw. The cord or dacron strap is carried over
the shoulder on the same side and fastened with
a buckle to the transverse strap on the back.
Thus, extension of the above-elbow stump will
activate the switch and, consequently, the
elbow. Involuntary activation is avoided
because humeral extension is almost an
unnatural movement. A single myoelectric
control site for the hand can usually
be found at the medial head of the biceps.
However, especially in short above-elbow
stumps, the medial head of biceps is not where
it should be, but can be located more
posteriorly and deeper into the axilla. In many
years of prosthetic practice, only two patients at
HMRC have been found to have signals from
both biceps and triceps. The myoelectric
control system for most above-elbow patients
therefore, is a single-site 3-state system. HMRC
have used the amplitude-sensitive VASI or
UNB systems as well as the rate-sensitive Bock
system. For small children, the so called St.
Anthony’s Circuit (cookie cruncher) has also
been used. This is also a single-site system
where the EMG signal causes the hand to open.
When the patient relaxes, the hand closes
automatically.

Unfortunately the batteries needed to drive
the actuators and systems have not been
designed to accommodate the prosthetist’s
needs. They are heavy and because of their
shape and size, are difficult to place into the
artificial limb. The batteries are placed as
proximally as possible and if there is no space
between elbow and socket, sometimes single
button cells are spread on the outside of the
socket and, after wiring is done, taped into
place. The least satisfactory method is to have
the battery pack attached to the harness which
leads to endless cable and connector problems.
It has also been seen that many patients and
parents have problems with charging the
batteries because the patient, not unlike a car
driver whose gas gauge does not work, must
judge the amount of charging needed.

About six years ago HMRC were asked to
provide powered prostheses for a two-and-a-
half year old girl with bilateral above-elbow
amputations who was unable to obtain function
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Operation

The main steps are similar for both
centralisation and radialisation. 1) An ‘S’
shaped incision is made from dorsum of hand to
volar aspect of forearm. This gives good access
to the carpus, the lower end of the ulna, the
median nerve and the forearm muscles. 2) The
extensor retinaculum is raised from radial to
ulnar side and left attached to the ulnar side,
and the extensor tendons exposed. 3) The
median nerve is identified and any anomalous
branch to the radial side. 4) The radial forearm
muscles are exposed. The flexor carpi radialis
can usually be identified but is sometimes
joined with the radial carpal extensors. These
muscles are removed from their insertion and
will be transferred to the dorsi-ulnar aspect of
the wrist later in the procedure. 5) An osteo-
periosteal flap is raised from the dorsum of the
carpus and the lower end of the ulna is dissected
extra-periosteally without damage to the
epiphyseal cartilage or its blood supply. Any
fibrocartilaginous remnant of the radius
(occasionally present in partial absence of
radius) should be excised with all fibrous tissue
preventing full passive repositioning of the
hand over the ulna. 6) The next step depends
on the nature of the procedure. If centralisation
is intended the cartilaginous carpus is
identified, sufficient of the central portions of
this is removed to insert the lower ulna to a
depth equal to its transverse diameter. This is in
no way an arthrodesis. The intention is to
preserve limited movement at this new ulno-
carpal joint. The osteoperiosteal flap from the
dorsum of the carpus is closed firmly and
provides stability. It it is unstable or if any
corrective osteotomy of the ulna is necessary, a
Kirschner wire is inserted in a retrograde
manner along the 3rd metacarpal shaft and then
advanced across the centre of the lower end of
the ulna and up the medullary cavity. This will
keep the wrist correction and stabilise any ulnar
osteotomy that was required. This wire can be
left for several months but may extrude
prematurely or break at wrist level with
increasing activity. If radialisation is to be
performed the ulna is positioned over the radial
side of the carpus. A Kirschner wire is inserted
obliquely through the second metacarpal and
passed proximally along the shaft of the ulna. 7)
The previously isolated radial muscles are
transferred to the dorsi-ulnar aspect of the wrist

and attached to the extensor carpi ulnaris. The
retinaculum is repositioned and sutured in
place.

Buck-Gramcko (1985) shortens the extensor
carpi ulnaris by over-lapping and excises the
redundant skin at the ulnar side. He reviewed
121 corrective procedures performed since
1969. Centralisation was carried out in the first
10 years and radialisation in the latter 10 years.
Two-thirds had a subsequent pollicisation after
the wrist operation. Results depend on the
severity of the deformity, the condition of the
muscles and function present in the fingers. He
has little doubt that correction of the wrist is
worthwhile, and that function is improved by
pollicisation even though the quality of the
index is seldom normal in this condition.

Lamb (1977) showed that children with
bilateral deformity were unable to carry out all
activities of daily living pre-operatively. Their
overall function was significantly improved by
correction of the wrist and pollicisation of the
index finger.

Pollicisation (construction of a thumb)

A functional thumb is usually considered to
contribute about 50 per cent of overall hand
function. Attempts to reconstruct a functional
thumb have therefore attracted much surgical
endeavour (Littler, 1976). This is usually
required for the following congenital
conditions; 1) the four fingered hand; 2) the
five fingered hand; 3) the “dangle thumb” with
or without associated absence of the radius.

The technique evolved is based on transfer of
the radial digit on its neurovascular bundle
(Littler, 1953), shortening of the 2nd
metacarpal and associated transposition of its
interossei to reconstruct a new abductor and
adductor of the thumb, and rotation of the
retained 2nd metacarpal head so as to prevent
an ugly hyperextension deformity of the thumb
(Buck-Gramcko, 1971). Provided the structure
and movement of the joints of the index finger
and the quality of the intrinsic muscles of the
2nd ray are good the appearance and function
of the index finger transposed in this way to the
thumb position have given outstanding results.

Those surgeons who do not have the
experience or expertise to obtain such results
should refer children to a specialist unit.

Technique of operation
The operation in congenital absence is totally
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solitary mobile digit is another option. This
multi-staged procedure which is technically
demanding does carry risks and has limited
indications. A better alternative made possible
by advances in microsurgery is the
reconstruction of a digit using single stage toe
transfer. The technique was first used following
traumatic loss of the thumb. The great toe or
the second toe is used but the latter has
advantages in that it leaves a better donor site
in the foot (O’Brien, et al., 1978). The use of
this method in reconstruction for congenital
deformities is still in its infancy, but with
improved microvascular technique survival is
no longer the main problem (Gilbert, 1982;
Lister et al., 1983: Lister and Scheker, 1985). It
seems likely that in carefully selected cases this
technique will offer considerable benefit in the
future. The operation is indicated for
congenital amputations, especially of the
thumb, when these occur in the “ring
constriction syndrome”. In these cases, nerves,
vessels, tendons and bones have suffered an
intrauterine amputation at the same level and
are predictably available for reconstruction.
The technique also has a place in the treatment
of severe forms of transverse failure of
development so that a useful prehensile pattern
can be restored to the hand.

Conclusion

Typical and atypical cleft hand deformities
occur with varying degrees of severity. Children
learn to adapt from an early age and frequently
develop remarkable function. If surgical
treatment is used it should be carefully planned
for each patient and performed early. Many
techniques are described for improving hand
function and, when the deformity is severe,
these involve complex bone and soft tissue
reconstruction.
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The prosthetic treatment of lower limb deficiency
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Abstract

The prosthesis required for a child with a
transverse deficiency whilst a simple version of
that appropriate for the adult follows the same
principles. The child with a longitudinal
deficiency may require an extension, or ortho-
prosthesis and this may be combined with
surgical reconstruction. The principles,
technique of measurement and fabrication
methods using both traditional and modern
composites are described.

Introduction

All cases of transverse deficiency save those
whose level of loss is very distal require a
prosthesis, whereas the prosthetic care of the
child with a longitudinal deficiency may be
combined with amputation or surgical
reconstruction. Even after reconstruction of
some of the major longitudinal deficiencies a
prosthesis or orthosis may be necessary to
achieve accurate length equalisation, improve
the stability of joints and sometimes introduce
some relief of weight bearing. However the
device may be more efficient or better looking
as a result of the surgery.

Whilst a lower limb prosthesis is not needed
until the child is ready to stand and walk at
perhaps 9-12 months, there is every need to
plan the treatment and for the prosthetist to be
involved at a very early stage, particularly when
decisions about surgical reconstruction are
being taken. It is only too common for the
parent to have expectations which differ from
those of the clinic team. The remark that leg
lengthening will be done is heard and
understood, but subsequent caveats that an
orthosis may be required to brace an unstable
joint are discarded by the parent who does not
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R. R. Hirons, C. A. Blatchford and Sons, D.S.C.
Withington Hospital, Cavendish Road, Manchester
M208LB, UK.
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wish to hear this piece of information. The
surgeon may recommend a procedure which
allows the fitment of a prosthesis providing
certain functional advantages, without realising
that the relatives expect the prosthesis to look
like a normal human leg.

Families need to be fully informed,
understand and agree the treatment plan, and
be made to feel integral members of the team.
All must understand that the programme needs
to be flexible, particularly as future joint
development and even length discrepancy may
be matters of conjecture in the early days. They
must appreciate that their child’s interest is not
to acquire a good gait but to be able to ““run” so
that he can complete with his peers, as he must
do if he is to achieve the overall objective of
seeing himself as having the minimum possible
handicap. Parents who do not agree to a
proposal to amputate or reconstruct their
child's leg must be allowed their view and
should not be made to feel guilty.

Transverse deficiencies

The prosthetic treatment of those with
transverse deficiencies and those whose
longitudinal deficiencies have been converted
by amputation can be discussed together. These
latter will include ankle disarticulation for
deficiency of the fibula and knee disarticulation
for total tibial deficiency.

The prosthetic principles are the same as
those used for older patients, though there
would be no point in trying to incorporate, for
example, a knee mechanism with sophisticated
swing and stance phase controls in the
prosthesis of a young child with a transverse
thigh deficiency, indeed any knee articulation is
unnecessary in the first few years.

Whilst it may seem desirable to use an ischial-
gluteal rigid plastic socket for the above-knee
case, the difficulty of taking a cast of the small
child and the fact that he will grow out of the
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is deemed appropriate, the child with a
reasonably good foot may be treated by
rotationplasty and knee fusion. The rotation
being obtained through the former knee joint.
The patient is then fitted with a rotationplasty
prosthesis. For a very few patients with a
grossly deficient femur and an inadequate hip
joint, it may be advisable to perform an ilio-
femoral fusion with the femur fused to the ilium
in a flexed position. The child is then fitted with
an above-knee type of prosthesis, with the
former knee joint acting as the child’s hip joint.
It is not necessary to elucidate all the variations
of femoral surgery that can be devised in these
children, but where appropriate reconstruction
of the proximal femur to overcome gross varus
or to gain stability through a pseudarthrosis
may be necessary.
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1952; Herring et al., 1986; Hootnick et al., 1977,
Westin et al., 1976). Although rare, the fibula is
the most commonly congenitally absent long
bone (Coventry and Johnson, 1952).

Classification

From a clinical standpoint the most
important issues are the stability and function
of the ankle and foot and the overall length of
the limb. To better characterise the variability,
a number of classifications have evolved.
Coventry and Johnson (1952) subdivided the
condition into three types based on severity. In
Type 1 only one limb is affected and the degree
of deficiency ranges from a shortened fibula to
partial absence of its upper portion. In Type II,
the involvement is unilateral but absence of the
fibula is complete. In Type III, the involvement
may be bilateral, and the deformity may occur
in association with other malformations such as
proximal femoral focal deficiency. Recently
Achterman and Kalamchi (1979) refined Type I
into Type I-A and Type I-B. In Type I-A, the
entire fibula is present, but is shortened with
the proximal fibular epiphysis distal to the
upper physis of the tibia and the distal fibular
physis proximal to the dome of the talus. In
Type I-B there is partial absence of the upper
fibula, and distally the lower fibular epiphysis is
elevated above the talar dome and thus not
buttressing the ankle. Generally, in Type I
deformities the foot remains plantigrade but
may be associated with a ball and socket ankle
joint; equinovalgus or equinovarus may also be
present. While some surgeons have commented
that the degree of ankle instability is related to
the absence of rays (e.g., a four toed foot can
be salvaged, but a three toed foot should be
sacrificed), the author has found that ankle
stability can be directly assessed and that a
three toed foot can often be quite serviceable.
Thus, most Type I feet will not be converted to
amputations. In Type II, however, the entire
fibula is absent, the incidence of tibial bowing
frequent, and ankle instability is the rule. In
classifying these anomalies, the degree of tibial
shortening increases with advancing staging,
though associated femoral shortening is
maximal in the Type I category (Achterman
and Kalamchi, 1979).

In Type II deformities due to the lack of
lateral malleolar buttress and lateral
ligamentous support of the ankle joint, the foot

very often tends to become subluxed into a
valgus and equinus position. This can be
accentuated by a fibrous anlage of bone that
extends from the upper end of the tibia to the
calcaneus, exerting a tethering force on the
tibia. It is in these cases that surgical salvage of
the limb is most difficult. In areas where
cultural concerns do not allow amputation, or
in lesser developed areas where surgery may
not be readily available, it is both possible and
permissible to fit a prosthesis around the foot.
Surgically, from the turn of the century until the
1950’s  attention was directed toward
stabilisation of the ankle followed by leg length
equalisation. Stabilisation of the ankle was first
described by Braun (1886). Since then a
number of different methods have come and
gone, many of which are now recognised as
counter-productive. For example, stabilisation
by arthrodesis was complicated by delayed
ossification of the epiphyses, as well as by
inadvertent injury to the distal tibial physis.
The Bardenhauer procedure (Rincheval, 1895)
involved inserting the talus into a sagittal split
in the tibia, clearly breaching the growth plate.
The Albee (1921) procedure involved the
substitution of autogenous bone grafted into
the tibial metaphysis in an effort to replace the
fibular malleolus. With growth of the tibia, the
buttress so created rose above the level of the
ankle. More recent attempts at ankle
stabilisation have centred on the Gruca
procedure (Gruca, 1959; Serafin, 1967). In a
review of this technique by Thomas and
Williams (1987) at the Royal Children’s
Hospital in Melbourne patients were
considered for the procedure only if they
exhibited minimal shortening of the tibia, and a
foot that comfortably reached the ground with
no gross deformity. The operative technique
consisted of an oblique sectioning in the sagittal
plane at a point between the lateral and middle
thirds of the lower articular surface of the distal
tibial epiphysis and extending obliquely and
medially for about 7 cm. The medial tibial
fragment was then displaced upward and
medially 1.5 cm, and the gap between the
fragments above the physis packed with cortical
bone. The space at the site of the growth plate
was filled with adipose tissue to prevent physeal
bridging and allow further growth. The tibial
fragments were transfixed by two screws to
maintain positioning during consolidation. A
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1972; Thomas and Williams, 1987). The author
now makes his decision more based on the
ankle situation than the leg length discrepancy,
provided the discrepancy at growth is not
projected to exceed a 15 cm combined femoral
and tibial discrepancy.

The  procedure of Syme’s ankle
disarticulation begins by marking out the
anterior and posterior skin flaps and carrying
the dissection down through the subcutaneous
tissue to the level of the medial and lateral
collateral ligaments of the ankle. These
ligaments are identified and divided so that the
talar dome can then be pulled forward away
from the distal tibia. In the interval between the
talus and tibia the extensor hallucis longus
tendon is identified as a key to the location of
the neurovascular bundle posteromedially. By
protecting this tendon and drawing it medially
with a retractor, the dissection can be continued
with the neurovascular bundle well-protected.
The calcaneus is excised from the heel pad in a
subperiosteal fashion so that the periosteum
remains thus maintaining the hydraulic
structural function of the fat pad. The entire
calcaneal apophysis is excised so that it will not
persist as an ossicle later in growth. Two
centimeters of the Achilles tendon is resected
so that there will be no tendency to reattach and
pull the heel pad posteriorly. Once the talus
and calcaneus and the remainder of the foot
have been excised, the distal end of the tibia is
then shaved with the use of a knife creating a
broad base for weightbearing with or without a
prosthesis but taking special care not to injure
the distal tibial physis. This is done only in older
children since smoothing and remodelling occur
spontaneously in the younger child once the
talus no longer occupies the mortise. The heel
pad is then stabilised underneath the tibia
utilising a K-wire and the skin is closed over a
Penrose drain with interrupted nylon stitches
for the skin. In approximating the heel pad to
the tibia care is taken to maintain the
neurovascular bundle all the way to the tip of
the flap and to avoid crimping. After skin repair
a spica cast is applied for short stumps (as when
the amputation is combined with a knee fusion
for PFFD) and a long leg cast applied when the
knee can be effectively bent to prevent the cast
from coming off. The drain is removed at two
days, and six weeks is allowed for soft tissue
healing. By eight weeks the stump is generally
ready for prosthetic fitting.

Some authors have reported problems with
stabilisation of the heel pad and have preferred
the Boyd amputation in which the calcaneus is
trimmed and displaced anteriorly in an effort to
fuse it into the distal tibia or at least to stabilise
it under the tibial plafond (Blum and Kalamchi,
1982; Boyd, 1939). The author has some
experience with this procedure, and feels it is a
reasonable alternative. There is danger to the
distal tibial physis in attempting to expose the
epiphyseal ossification centre, especially in this
group of children in which the ossification can
be delayed and the nucleus, at the time of
surgery, quite small.

Alternate approaches

In cases of Kalamchi Type I hypoplasia in
which ankle stability is not a problem, or in
which the ankle can be made stable and
plantigrade either by fibula lengthening or
supramalleolar osteotomy, the secondary
problem of equalising leg lengths becomes
paramount. For mild discrepancies no
treatment, a lift, or contralateral epiphysiodesis
will suffice. Several authors have documented
that growth inhibition was constant throughout
childhood and that the relative difference in leg
lengths remains constant (Hootnick et al., 1977
Moseky, 1977; Ring, 1959; Westin et al., 1976).
Thus a 10% discrepancy at birth will translate
to 10% discrepancy at growth, but the absolute
amount of shortening will of course increase.
For an average 37 cm tibia, this would translate
to 3.7 cm. It is important to remember that the
femur is also short, and that the total amount of
shortening in the limb is the sum of all of the
regions of shortening. The foot itself may also
be short and this should be taken into account
as well in planning future treatment. In general,
total discrepancies predicted to be over 5 cm at
growth are usually addressed by leg lengthening
as opposed to shortening techniques. Although
the newer methods of lengthening — Wagner,
Ilizarov, DeBastiani — are reporting extended
lengthenings in areas previously thought to
represent contraindications (Bjerkreim and
Hellum, 1983; Dal Monte and Donzelli, 1987;
DeBastiani et al., 1986; Paley, 1988), a word of
warning is in order. In congenital conditions, as
opposed to acquired conditions, the limb is
programmed to be short. Bringing such a limb
out to the length of the opposite member
amounts to over-lengthening not only the bone
but the soft tissues as well. Under these
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NUMBERS

CAUSES OF LIMB DEFICIENCY - SEX DISTRIBUTION
N.S.W. CHILDREN (1981-85)

CONGENITAL  TRAUMATIC ~ MALIGNANT OTHER



Prostheses/
Lower Limb Children |Prostheses | Child

Hip disarticulation 5 11 22
Above-knee:

(suction) 28 65 23

(non-suction) 54 152 2.8
Knee disarticulation 9 18 2
Below-knee:

(PTB) 103 348 34

(thigh lacing) 13 39 3
Ankle disarticulation

(Syme’s) 68 205 3
Level not classified 96 341 3.6
TOTAL 376 1,179

* Table 1 is published with the consent of the
Australian Paediatric Journal.
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whereas the value of a lower limb prosthesis is
so obvious to parents that they will ensure that
the child attends clinics and that the necessary
prosthesis is provided.

Summary

The care of limb deficient children is well
organised in Australia at minimal cost to the
parents. Prostheses are supplied when required
and surgical intervention is arranged when
appropriate.

REFERENCES

JonEs, L. E. (1988). The Free Limb Scheme and the
limb deficient child in Australia. Aust. Paediatr. J.,
24, 290-294.

Jones, L. E. (1989). Prosthetic limb use in Australia
1981-1985 under the Free Limb Scheme. Prosthet.
Orthot. Int., 13. 76-81.

UniversiTy OF SyDNEY (1986).  Congenital
Malformations Australia, 1981-1984 — Sydney:
University of Sydney, National Perinatal Statistical
Unit.
















1978-81 1982-86 Total %o

Oligodactyly/finger 94 (1.70) 128 (1.92) 222(1.82) 28.1
Oligodactyly/toe 53 (0.96) 50(0.75) 103 (0.84) 13.0
Hand defect 14 (0.25) — 14 (0.25) 1.8
Split hand - 19(0.29) 19 (0.29) 2.4
Split foot - 9(0.14) 9(0.14) 1.1
Phocomelia 10 (0.18) 10 (0.15) 20(0.16) 2.5
Transverse amelia/upper limb - 20 (0.30) 20 (0.30) 2.5
Transverse amelia/lower limb - 18 (0.27) 18 (0.27) 2.3
Hypoplasia/upper limb 94 (1.70) 85 (1.28) 179 (1.47) 22.6
Hypoplasia/lower limb 98 (1.77) 82 (1.23) 180 (1.48) 22.8
Constriction band syndrome — 7(0.10) 7(0.10) 0.5
Subtotal 363 428 791 100.0
Total births (JAMW) 553,167 665,861 1,219,028
Incidence of limb 6.562 6.427 6.488
Reduction deformity
(per 10,000 births)
Total births (whole country) 6,457,567 7,328,382 13,785,949
Estimated number of limb reduction 4,237 4,710 8,944

deformities [993-8/yr]

JAMW Yo APCCML Surveys %
Oligodactyly/finger 28.1 | Oligodactyly/finger and toe 3.9
Oligodactyly/toe 13.0
Hypoplasia/upper limb 22.6 Hypoplasia/upper and lower limb 30.4
Hypoplasia/lower limb 22.8 Ulnar aplasia 139
Hand defect 1.8 | Poland Synbrachydactyly 8.2

Syndactyly/finger and toe 4.8
Brachydactyly 1.9
Polydactyly 1.5
Split hand 2.4 | Split hand and foot 9.7
Split foot 1.1
Phocomelia 2.5 | Phocomelia 0.5
Transverse amelia/upper limb 2.5 | Transverse amelia/upper and lower limb 1.9
Transverse amelia/lower limb 2.3
Constriction band syndrome 0.5 Constriction band syndrome 26.6
Others: Congenital multiple arthrogryposis 1.9
Microtia 6.8
[Total 253 Patients]




Number of
Type of Case Cases Percentage
Unilateral upper limb 54 321,
Bilateral upper limb 19 11.3
Unilateral lower limb 61 36.3
Bilateral lower limb 21 12.5
Unilateral upper and lower limb 7 4.2
Triple limb G/ 1.8
Quadruple limb 3 1.8
Total 168 100
Number of cases | Number of cases
Unilateral Bilateral with surgical fitted with
Category cases cases Total procedures prostheses
Upper limbs
Transverse deficiencies:
Shoulder 13 8 21 0 11 (52.4%)
Upper and forearm 17 2 19 0 12 (63.2%)
Longitudinal deficiencies:
Complete 17 9 26 5(19.2%) 7(26.9%)
Partial 29 6 35 1 (2.9%) 2 (5.7%)
Total 76 25 101 6 (5.9%) 32(31.7%)
Lower limbs
Transverse deficiencies:
Hip 0 2 2 0 1(50.0%)
AK and BK 10 3 13 10 (76.9%) 12 (92.3%)
Longitudinal deficiencies:
PFFD 7 3 10 4(40%) 6 (60%)
Tibial:
Complete 7 7 14 9(64.3%) 14 (100%)
Partial 13 1 14 14 (100%) 6(42.8%)
Fibular:

Complete 16 3 19 6(31.6%) 11 (57.9%)
Partial 2 0 2 0 1(50%)
Phocomelia* 10 3 13 1(7.1%) 12 (85.7%)
Total 65 22 87 44 (50.6%) 63 (72.4%)

* Precise classification unknown.
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three years, the remaining 26 facilities had
experienced a total of 168 cases (Table 3).
Table 4 shows the number of cases seen, the
number of surgical procedures performed and
the number of cases who have been fitted with
prostheses.

Fundamental treatment method for the upper
limb deficient child

Among unilateral upper limb amputees in
Japan — a country whose people are
considered to be generally uniform in
appearance and where many value cosmesis
over function — most including the parents of
limb deficient children, want a cosmetic hand.
The split hook is seldom prescribed and used
for unilateral cases because of cosmesis
(Kakurai et al., 1989). Conversely, bilateral
cases are fitted and trained with functional
hooks. Due to the small experience with
externally powered arm prostheses for higher
levels of amputation in this country, most
amelic cases have never been fitted with
functional arms or externally powered arm
prostheses. However, they have been trained to
be independent in activities of daily living using
their feet.

Fundamental treatment method for the lower
limb deficient child

The fundamental programmes for lower limb
deficient children in Japan are similar to those
of other advanced countries. Teenage amputees
are fitted with endoskeletal lower limb
prostheses; the diameter of the tubes for such
prostheses is 25 mm, whereas that for adults is
30 mm. Although many adult amputees have
benefited from turntables and torque absorbers
in order to adapt to Japanese domestic life
styles, those for youngsters are unfortunately
not available at the present time.

Surgical conversion of congenital lower limb
deficiencies in Japan

In order to determine the opinions of
orthopaedic surgeons engaged in the treatment
of crippled children, a questionnaire survey of
surgical conversions was sent to them. The
following are the results among these doctors of
optional treatment methods for typical
unilateral congenital lower limb deficiencies;
the numbers in the parentheses indicate the
number of responses.

Unilateral PFFD (Aitken-Type C):

Knee arthrodesis and Syme’s amputation (4);
Van Nes rotation osteotomy of the leg (3); hip
surgery and leg lengthening (2); leg lengthening
(2); hip surgery, knee arthrodesis and Syme’s
amputation (1); conservative treatment (3).

As the incidence of PFFD in Japan is rather
low, the opinions expressed are not statistically
significant.

Unilateral total tibial deficiency

Knee disarticulation (7); Brown procedure (5);
Brown procedure or knee disarticulation (2);
Syme’s amputation or knee disarticulation (1);
leg lengthening (1); below-knee amputation
(1); conservative treatment (5).

It seems from the authors’ experience that
absolute indications for the Brown procedure
are not very extensive.

Unilateral total fibular deficiency

Syme’s amputation (9); leg lengthening (2);
Syme’s amputation or leg lengthening (1);
conservative treatment (14).

Although the answers are few in number,
these opinions reflect the Japanese doctors’
philosophy of surgical conversion of typical
lower limb-deficiencies.

Education curriculum for medical and allied
health professions on the management of the
limb deficient child

That part of the curriculum dealing with the
management of limb-deficiency is generally
unsatisfactory, with the exception of a one
week course on prosthetics and orthotics held
under the auspices of the Ministry of Health
and Welfare. Since 1975 more than 2,000
doctors have attended this course. At the
present time, only one hour of lectures by the
authors is included.

Special prostheses and devices for the limb
deficient child developed in Japan

Original prostheses for limb deficient
children developed in Japan are few, except for
the passive hand for small children (Fig. 1),
special  socket design for  unilateral
hemipelvectomy developed by R. Takahashi in
which the body weight is supported by the
sound ischium (Fig. 2) and a torque absorber
made of titanium alloy (Betto et al., 1989)

(Fig. 3).
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The care of the limb deficient child in Venezuela

F. FERNANDEZ-PALAZZI. D. P. DE GUTIERREZ, and R. PALADINO

Hospital San Juan de Dios, Caracas, Venezuela

Abstract

An overview of the situation in Venezuela is
made by sampling the cases of congenital limb
deficiency treated at the Hospital San Juan de
Dios in Caracas from 1961-1989. The major
longitudinal deficiencies are analysed.

The socioeconomic situation of the patients is
of most importance being the cause of final
decisions in relation to surgery, the ordering of
prosthesis and orthosis, supplied mainly by the
Venezuelan Institute of Social Security (IVSS),
the maintenance of these items and the
possibility of travelling to the hospital for
diagnosis, treatment and follow-up.

All these transform the situation from a
medical problem into a socio-economic
problem typical of a third world country.

Introduction

Patients suffering from limb deficiencies
present at birth in Venezuela, come from all
over the country, to be seen and treated in the
capital city of Caracas, where there are three

hospitals able to treat these types of
deformities. Of these three hospitals, two are of
private administration =~ under  private

foundations. These two hospitals are: Hospital
San Juan de Dios, owned by the catholic order
of the Fatebenefratelli Hospitalary Order and
the Hospital Ortopédico Infantil owned by a
private foundation, the Venezuelan Foundation
against Poliomyelitis. The other hospital,
Municipal Children’s Hospital José Maria de
Los Rios, is owned by the Municipal
Government of Caracas. These hospitals take
care of almost 75% of all children in the country
as specialized hospitals. Another similar
children’s hospital, San Rafael Hospital, is
All  correspondence to “be addressed to
Dr. F. Fernandez-Palazzi, Apartado de Correos

66473, Plaza Las Américas, Caracas 1061 A,
Venezuela.
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located in Maracaibo, the second city of the
country, and also belongs to the
Fatebenefratelli Order, but children with
congenital deficiencies are referred to the
Caracas Hospital.

The Instituto Venezolano del Seguro Social
(IVSS) is the official national health institution
which takes care of the special requirements of
those covered even when they are treated
elsewhere, or for conditions not treated by
other hospitals. :

Method

On reviewing patients treated in the Authors’
Hospital it was found that the most common
congenital limb deficiencies seen were proximal
femoral focal deficiency accounting for 27% of
cases, and radial longitudinal deficiency (27%)
followed by the fibular longitudinal deficiency
with 23% and other deformities amounting to
23% . The male sex predominated at 51%.

Most of the patients are seen before two
years of age. Amputation if required is not
accepted by the parents as a primary choice.
They refer other types of limb saving treatment
and leave amputation as a last recourse at an
older age in case of failure of the treatment
selected. Thus the tibial longitudinal deficiency
was amputated in 51% of cases, the fibular
longitudinal deficiency in 30%, both after other
types of procedures were performed and the
proximal femoral focal defect was amputated in
15% of cases. In the latter (PFFD) the rotation-
plasty was always refused possibly for cultural
reasons and a Syme’s type of amputation to
allow proper prosthetic fitting was performed
when required. The age for amputation was
delayed until the child could stand or ambulate
and very seldom performed as a primary
procedure and then only in tibial longitudinal
deficiencies where salvage of the limb was




Deficiencies Number of Patients Number of Limbs
Proximal femoral focal deficiency 26 26
Radial longitudinal deficiency 26 (11 bilateral) 37
Fibular longitudinal deficiency 22 (2 bilateral) 24
Tibial longitudinal deficiency 17 (3 bilateral) 20
Tibial and fibular shortening 6 6
Total 97 113
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Fibular longitudinal deficiency

Some 22 cases were seen, 9 left, 9 right and
two bilateral. Age first seen ranged between 1
month and 16 years. All cases were “low class”
(Graffar).

Above-knee amputation was performed in
one case, below-knee in three cases and at
Syme’s level in three cases. The rest wore
compensatory orthoses when required.
Prostheses and orthoses are always supplied by
IVSS.

Only half of the patients came regularly to
follow-up because of other concomitant
problem requiring consultation. The rest only
came when a new prosthesis or orthosis was
required.

Tibial longitudinal deficiency

A total of 17 patients were seen with 3
bilateral making a total of 20 cases, 10 legs were
right and 10 left, 10 patients were boys and
seven were girls. Age first seen ranged from
one month to seven years.

Amputation level was in 8 cases through-
knee, 3 cases had a Syme’s amputation, 4 cases
correction of the foot with talectomy (to allow
for orthosis) and the rest refused treatment and
disappeared from follow-up.

Concomitant shortening of tibia and fibula

A total of 6 patients presented, 4 boys and 2
girls. Age first seen ranged from two years to
six years. All treated by compensatory orthosis
supplied by IVSS.

Discussion

Taking the material seen at the Hospital San
Juan de Dios as a statistically significant sample
of the situation of the congenital deficient child
in Venezuela some statements of importance
can be made in conclusion.

Almost all patients belonged to the “low
class” (70.73%), being mostly from rural areas.
The long distance from the treatment centre is
the most important cause of difficulty in the
treatment, either from the impossibility of
assistance to reach the special clinic because of
the distance, or lack of money to cover the fare.
Those living in big cities or the capital are also
in the very low income population and are not
able to assist or to buy the prosthesis or orthosis
in cases not covered by the IVSS, and rely on
charities or private donations.

When the prosthesis or orthosis needs to be
repaired this is done by the patient or the family
with materials obtained in normal hardware
shops. Lower limb affected children had in 64%
of cases a compensatory orthosis indicated and
36% a prosthesis. Of these the IVSS covered
60% of the prostheses or orthoses, 36% were
obtained through private donations and only
4% were obtained directly by the family. The
follow-up of the cases was also difficult and
10% of patients never came back after the first
visit.

The above facts transform a medical problem
into a social problem.

In the hospitals with special clinics for
congenital deficient limbs and prosthetics and
orthotics the treatment given to the patient is
the most appropriate according to the social,
cultural and economic limitations characteristic
of the country, and allows the child to be
reinstated to society and to lead a relatively
normal life.

Note on situation in Argentina
G. M. Arendar and S. P. Aichenbaum
Buenos Aires, Argentina

The diagnosis and treatment of children with
congenital deficiencies in Argentina is changing
due to many factors, scientific advances,
technological advances specifically in the
medical world, equipment, rehabilitation,
changes in socio-economic conditions and other
factors typical ot the rest of Latin America.

Historically in Argentina, institutions that
took care of the treatment of congenital limb
deficient children were private, non-profit
making  organizations such as ALPI
(Asociacion Para la Lucha Contra la Paralisis
Infantil — Association Against Poliomyelitis)
in Buenos Aires and CERENIL (Centro de
Rehabilitacion Para Ninos Lisiados —
Rehabilitation Centre for Crippled Children) in
Mar del Plata, which with its funds covered the
necessary equipment required for
comprehensive treatment. Institutions similar
to the CERENIL were created in the principal
cities of the country in the 1960’s and a fellow
was sent from this organization to be trained in
design and construction of prostheses and
orthoses in Chile and the U.S.A. so starting in
1966 a model pilot factory in Argentina.

The National Commission on Rehabilitation
(Comisién Nacional de Rehabilitacién) created




The limb deficient child in South America 159

in 1960 wishing to systematise the treatment of
all patients with disabilities of the locomotor
systems created the school for prosthetics and
orthotics that produced free of charge for the
patient the prosthesis or orthosis required by
him.

From 1970 the social organizations and
systems of organized mutual aids, under
pressure from the clients, started to provide
orthoses and prostheses generally under

agreements  with  private  orthopaedic
companies.
Nowadays  patients  with  congenital

malformations are treated in private or public
institutions not separately. Lamentably there
are only very few of such organizations able to
give a comprehensive treatment similar to that
given in more industrialised countries.
Nevertheless the technical ability and capacity
of the prosthetic technicians can be compared
with anywhere in the world.

The Direccién Nacional de Rehabilitacion
Psicofisisca (National Direction of
Psychophysical Rehabilitation), the Direccién
Nacional Proteccién al Discapacitado (National
Direction of Protection to the Disabled) and
the Direccion Nacional de Emergencius

Sociales (National Direction of Social
Emergencies) are state owned organizations in
charge of providing pecuniary aid and paying
for prostheses and orthoses and special
vehicles, and other aids for disabled patients
who are without economic resources. The
Municipal and Provincial Governments also
assign human, physical and monetary resources
for assistance and equipment to these patients
in co-ordination with co-operative family
orgahizations and beneficient institutions.

From the demographic point of view, after
the increased incidence of these pathologies
due to Thalidomide, nowadays limb
deficiencies are considered non-frequent
malformations and there are no official
statistics of the incidence in Argentina.
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The function and operation of a parent support association

JOHN BRUCE

‘Reach’, The Association for Children with Hand or Arm Deficiency, UK

Abstract

The use of a parent support organisation and its
responsibilities and limitations are described.
The difference between a parent support
organisation and an association of limb
deficient children is discussed.

A parent support association

When a child is born with a limb deficiency
the parents are immediately faced with
interminable questions. The obvious ones are
related to the disability, but since the mother is
already in direct contact with a medical team,
which she may reasonably expect to be able to
cope with these, medical questions are not
necessarily, to her, the most pressing or
bedevilling.

We ‘lay-parents’ are normally ill-prepared for
this type of birth defect. We have been
forewarned of all the major catastrophes which
can occur but have never had explained to us
that this form of ‘minor mishap’ is even

possible.
Immediate concerns tend to polarise around
the “why?”, “why mefus?” . . . The answers and

explanations are rather unsatisfactory in that
“we don’t know” is not easy to relate to!

Leaving the cocoon of the maternity hospital
also breaks a link with the medical profession
and this is when the feeling of isolation, of
being the only one like this in the whole world,
can become utterly overwhelming.

Now! . . . is when there must be a ‘Reach’.

If a support group does nothing else it can
produce very convincing evidence that there are
others around who have been there! To find
other families to share experiences with is a
wonderful cloud dispersant!

This alone, I think, is justification for there

All  correspondence to be addressed to
John Bruce, General Secretary of Reach, 13 Park
Terrace, Crimchard, Chard, Somerset TA20 1LA, UK.
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being a parent support group, however, I
believe, our responsibility goes much deeper.

As, inevitably, we have a very wide cross-
section of parents, with an almost equally
diverse range of limb deficient children in our
contact group, we build up a comprehensive
insight into all aspects of the problems
addressed and the treatments administered
across the spectrum of limb deficiency. This
does not mean we are becoming medically
competent or that we know the correct
treatment for any specific disorder. It does
mean that we are well placed to provide links
between families; matching those whose
children are similar and putting them in touch
with each other. We are also in a position to
provide information about the range of medical
specialists who may be useful to them.

The support and encouragement we have to
offer can be given in a variety of ways.

Families can be introduced to each other on
an individual basis, which may foster friendship
and mean that there can be a mutual approach
to the solution of problems.

The Association can co-ordinate and
encourage the setting up of local branches
where families can get together from time to
time as a group. This may on occasion be semi-
formal; a meeting with guest speakers, visits by
adult amputees, health professionals, or
informal; ‘tea parties’ or outings of various
sorts.

Other links come through the formal
‘administrative’ structure of the Society. These
are the ‘benefits’ of belonging to a membership
organization.

The publication of a regular newsletter gives
a forum for the sharing of experiences. It will be
enhanced if contributions are encouraged from
professionals as well as parents and, of course,
the children themselves.

Note that in this activity correspondents may
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express views and relate experiences which are
not necessarily those which would be supported
by the parent organization. Provided this
distinction is made clear, any contention so
generated can only be regarded as healthy.

The other activity which is usual in ‘our’ sort
of organization is the publication of informative
fact sheets. One has to be very careful in the
preparation of this type of material. It is
important that we do not allow individual
preferences or bias to creep in; that we inform
without trying to influence.

In any discussion it will not be long before
some suggestions are made that support should
be given to some aspect of research. This can be
a very fraught area for ‘amateur’ associations
such as ours, and is one where advice from
relevant professionals should always be sought
and welcomed. It is as well to be clear at the
outset that ‘research’ can mean different things
to different people:

The first proposal which is likely to arise (at
least from parents!) is for research into the
causes of congenital limb deficiency. It is
arguable whether this is suitable for a small
parent-support organization to invest limited
resources. As congenital limb deficiency is
comparatively rare, and moreover has a wide
variety of forms, it seems unlikely that
statistical surveys will prove fruitful. Perhaps
co-operation with a professional ‘scientist’ who
is looking for causes into some specific birth-
defect-type (by facilitating access to relevant
members) is the more effective way forward.

There are many other subjects in the broad
area of research which will be suggested.
Physical characteristics and the treatment of
different types of malformed limbs will interest
practitioners involved in associated disciplines.
When some project, either in pure research or
the development of hardware, is in need of

financial support, then it behoves us, in our
support group context, to seek expert guidance
as to the ultimate prospective usefulness of the
investigation and the likelihood of its
achievement.

I think all that I have written above was said,
rather more succinctly by our ‘Information
Officer’ when she said:

“As an Association we are
appreciative of the complexities of the
hand and arm and the skill of those
practitioners who specialise in the care
and treatment of the limb.

We cannot express support for or
against any individual or Centre.

Each case being individual we
cannot express opinion regarding
relevant or irrelevant treatments nor
influence these.

We can collect data from all sources
— publications, practitioners, and
patients — and make available such
information as is advisable to relevant
persons and link like with like among
our families where applicable.

Any individual expressing an
opinion based on their experience
must ensure that it is clearly
understood to be a personal statement
and is not on behalf of the
Association.”

My own, final, predication would be to
suggest that we should be very aware of the
distinction between a ‘parent support group’
and an ‘association for children with limb
deficiency’.

I am not sure ‘we’ always make this
distinction.

After all, parents need support; children
have to grow up to cope with their disability.
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A personal experience

DAVID BAILEY

Cumbria, UK.

Abstract

David Bailey, who is 14 years old, has a left
transverse total forearm deficiency and bilateral
longitudinal femur partial deficiencies. The
latter fall into Torode and Gillespie’s Group I,
with marked femoral shortening. A wedge
osteotomy was performed for his gross right
coxa vara, which was successful, but an
intractable fixed flexion deformity of the right
knee led eventually to a knee disarticulation
being performed.

My experience

I have been wearing artificial limbs for 1214
years. First I wore an arm where I put the
stump of my left arm in a socket and it was
strapped on over my right shoulder. (My right
arm is in full working order, in other words
normal). It was so long ago since I first wore
one, but I looked at cine films the other night
and I think I must have really enjoyed having
one. I had the arm when I was 18 months old
and then artificial legs at about 2% years old.
They were the type of legs which were like
pylons, these were the only legs which were a
pain. I had to put my own legs into big heavy
leather sockets which my Mum had to tie up of
course because I cannot tie laces, but these, I
suppose were the first step in the right
direction. Later I had legs where the front bit
was hinged and I slid my legs in and they were
strapped up with velcro. These legs were very
different. I could walk better because they were
much lighter.

After this the legs did not change for a few
years but my artificial arm changed. I got an
electric arm instead of a hook. This looked
more real and could open and close when I
flexed my stomach on which I had a belt which
activated the arm. I got to like the fitters and
found new friends in the waiting room of all
places.
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When I was 7 years old I had an operation to
put a metal plate in my right hip because there
was something wrong. They called it by its
technical name which had about 20 syllables.
After the operation I wore plaster of Paris like a
suit. It went from level with my arm-pit to the
tip of my right leg but on the left side it stopped
at my hip level.

I got over this quite fast but after the
operation my knee stiffened up and my right leg
was nearly at a right angle. This unforseen
difficulty meant that my left leg was fine but
they had to remake my right artificial leg with a
hole in the back where the bottom half of my
own leg stuck out. This made it difficult to walk
and in winter it was cold. After two years of
this, when I was 9, I was asked if I minded if my
leg was amputated from the knee down. I
agreed to this because I knew that I would have
a much better leg and it would probably
improve my walking. I had it done and my
improvement was good.

I had full movement of my stump and it felt
fine. My right prosthesis changed to a much
more complicated one. It had a carbon fibre
pole up the middle of the lower half and a
locking knee. My stump was in a socket at the
top and coming from the socket was a belt
which I strapped round my waist to keep it on.
The left leg stayed the same. My legs are like
this now.

I do not wear an arm any more. I went
through a change of myoelectric arm when I
had my leg off but then stopped completely. I
wore a normal hook or stiff hand arm on and off
but now I do not wear one at all and I doubt I
ever will.

Artificial limbs changed my life from just
hopping about on the floor to walking and
looking more normal. I am eternally grateful to
all the fitters, the doctors and all the others for
the past 12% years and especially my family for
putting up with me.
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Proposed amendment to the Constitution

The following amendment to ISPO’s Constitution has been formulated by the Committee of the
UK National Member Society:

The International Constitution (4.2.2) limits the period of service for any person on the
International Committee to a maximum of six consecutive years.

The UK NMS believes that this limit is undesirable because it is likely that anyone serving on the
International Committee will take at least one three-year term before they are sufficiently familiar
with the work to contribute effectively to the business. The present rule limits their effective
contribution to the second three-year period or less.

In the UK NMS it is the practice to appoint a National Committee member to be the
International Committee representative. The membership at large elects the whole National
Committee every three years (five per year) and the National Committee itself selects the
International Committee representative, reviewing the appointment every three years. There is,
therefore, a fully democratic and repetitive two-tier process for selection of the International
Committee representative.

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

Original Clause Proposed Clause

4.2.2 Persons on the International Committee will
each have a 3-year term being eligible for re-election
but may not serve more than six consecutive years
with members taking office only at the conclusion of a
Triennial Assembly. The International Committee
will meet at least once every three years just prior to
the Assembly meeting. The President may call an
additional meeting of the International Committee at
his discretion.

4.2.2 Persons on the International Committee will
each have a 3-year term being eligible for re-election
with members taking office only at the conclusion of a
Triennial Assembly. The International Committee
will meet at least once every three years just prior to
the Assembly meeting. The President may call an
additional meeting of the International Committee at
his discretion.

Member Society in Finland.

Chairman
Mr. L. B. Nummelin,
Vanha Topanilantie 73C 10,

The Society is happy to announce the formation of a National

Following is a list of the Office Bearers:

Yice Chairman
Mr. M. Kirkkiinen,
Tenholantie 12,

SF-00730 Helsinki, 00280 Helsinki,
FINLAND FINLAND
Secretary
Mr. T. Pohjolainen,
Raatepolkv 24,
02970 Espo,
FINLAND
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International Newsletter
Summer 1991

United Kingdom National Member Society is making the final plans for Dundee '91, an International
Conference on Orthotics, to be held in Dundee, Scotland, September 16-20, 1991. The conference is
organized by the Department of Orthopaedic and Trauma Surgery, University of Dundee and the
Tayside Rehabilitation Engineering Service, Dundee Limb Fitting Centre, Tayside Health Board. In
addition to ISPO, the Association of Prosthetists and Orthotists, the Biological Engineering Society,
and the British Orthopaedic Association, are sponsoring the event. David Condie, Secretary General
of the Conference Committee, is assisted by Scientific Programme Organizers Amar Jain, David
Rowley, and Michael Turner, and Exhibition Organizers John Lamb and Margaret Aitken. Dr. Colin
Stewart is the Social Events Organizer and Jean Whyte directs the Secretariat. The scientific
programme will examine the state of the art practices in rehabilitation through a series of invited
presentations from an international faculty of experts, including Andre Bahler (Switerzerland), Bruce
Baker (USA), Bill Doig (Australia), Thorkild Engen (USA), Hubert Etuern (Sweden), Acke
Jernberger (Sweden), Michael Keith (USA), Alojz Kralj (Yugoslavia), Maude Malick (USA), John
Michael (USA), Wallace Motloch (USA), Zaliha Omar (Malaysia), Michael Schuch (USA),
P. K. Sethi (India), Robert Sorenson (Denmark), and Melvin Stills (USA) who will participate with a
large faculty from the United Kingdom. Topics to be considered include material and manufacturing
methods, functional electrical stimulation, disorders of the feet, joints and upper limbs, fractures,
knee instability, spinal deformity, spinal cord injury, spina bifida, stroke, and cerebral palsy.

German National Member Society announces the newly elected board members, led by President
R. Baumgartner, Vice-President G. Fitzlaff, Treasurer H. Gassenschmidt, 1st Secretary G. Welsch,
and 2nd Secretary L. Bruckner. Board members are M. Budde, B. Peckmann, R. Forst, H. Perick, K.
Fischer, and M. Schlafer.

Hong Kong National Member Society is planning the Fifth Joint Seminar with the Hong Kong
Prosthetists and Orthotists Association. Speakers will include overseas experts and representatives
from the Rehabilitation Engineering Centre of the Hong Kong Polytechnic. The Society has
completed one volume on lower-limb prosthetics as part of a prosthetics and orthotics reference;
Secretary-Treasurer Kwan Hung-hei edited the publication. John Lee Kwing-yue is Chairman of the
Society.

United States National Member Society elected Michael Schuch Chairman at the recent meeting of
the Executive Board. Bruce McClellan is Vice-Chairman, T. Walley Williams III is Secretary, and
John Michael is the new Treasurer. Other Board members are Diane Atkins, Frank Gottschalk,
Maurice LeBlanc, James Leonard, Rodney Pang, Terry Supan, and Ronald Spiers. Planning for the
Seventh World Congress of ISPO in Chicago, Illinois in June 1992 is accelerating.

Australian National Member Society announced the Annual Scientific Meeting to be held in co-
operation with the Department of Veterans’ Affairs in Melbourne. The special guest speaker is
Dudley Childress, Director of the Rehabilitation Engineering Program and Prosthetics Research
Laboratory at Northwestern University Medical School. Dudley Childress is also General Secretary of
the next ISPO World Congress. Melvin Stills, ISPO President-Elect, was the guest speaker at the
Orthotics Seminar hosted by the Repatriation Artificial Limb and Appliance Centre in Sydney. He
discussed orthotic treatment of spinal injuries and mangement of diabetic feet.

Joan G. Edelstei
Editor
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Calendar of Events

National Centre for Training and Education in Prosthetics and Orthotics
Short Term Courses and Seminars 1991-92

Courses for Physicians, Surgeons and Therapists

NC503 Introductory Biomechanics; 7-11 October, 1991.

NC504 Lower Limb Orthotics; 25-29 November, 1991.

NC512 Orthotic Management of the Foot; 2-3 December, 1991.
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

NCS511 Clinical Gait Analysis; 11-13 March, 1992.

NC506 Fracture Bracing; 11-15 May, 1992.

Courses for Prosthetists

NC218A Ischial Containment Prosthetics; 14-18 October, 1991.
NC205 Above-Knee Prosthetics; 4-15 November, 1991.

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.
Course for Rehabilitation Engineers
NC801 CAD CAM; 19-21 November, 1991.
Seminars

NC718 Knee Orthotics; 1 November, 1991.
NC719 CAD CAM; 22 November, 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’ Rd., Glasgow G4 OLS, Scotland. Tel: 041-552 4400 ext. 3298.

5-8 September, 1991

3rd Meeting of the European Academy of Childhood Disability, Manchester, England.
Information: Ms. O. Plunkett, MEIU, The Wolfson Centre, Mecklenburgh Square, London WCIN
2AP, England.

68 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.
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Calendar of events

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.

17-19 September, 1991
4th International Symposium on Biomedical Engineering, Peniscola, Spain.

Information: 4th International Symposium on Biomedical Engineering, Universidad Politecnica de
Valencia, PO Box 22012, 46071 — Valencia, Spain.

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.

27-28 September, 1991
Biomedical Engineering Society, Annual Fall Meeting, Charlottesville, USA.
Information: Biomedical Engineering Society, PO Box 2399, Culver City, CA 90231, USA.

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

7-9 October, 1991

12th Annual Chinese Biomedical Electronics Conference, Shanghai, China.

Information: Prof. Tian-ge Zhung, Dept. of Biomedical Engineering, Shanghai Jiatong University,
Shanghai 200030, China.

8-11 October, 1991

6th British Course on Knee Instability, Owestry, England.

Information: Erica Wilkinson, Symposium Secretary, The Robert Jones and Agnes Hunt
Orthopaedic Hospital, Oswestry, Shropshire SY10 7AG, England.

9-12 October, 1991

45th Annual Meeting of the American Academy for Cerebral Palsy and Developmental Medicine,
Kentucky, USA.

Information: AACPDM, PO Box 11086, Richmond, VA 23230-1086, USA.

11-12 October, 1991
Annual Scientifc Meeting of ISPO (Australia) and the Dept. of Veterans’ Affairs, Melbourne,
Australia.
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Information: Convener, Central Development Unit, c/o Heidelberg Repatriation Hospital, Australia.

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.

17-19 October, 1991
2nd Annual Meeting of the European Spine Society, Rome, Italy.
Information: Organising Secretariat, AISC, Viale Parioli 2,00197, Rome, Italy.
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17-19 October, 1991

International Workshop on the Ergonomics of Manual Wheelchair Propulsion, Amsterdam, The
Netherlands.

Information: Faculty of Human Movement Sciences, Van der Boechorststraat 9, 1081 BT
Amsterdam, The Netherlands.

20-24 October, 1991
Western Orthopaedic Association Meeting, Tucson, USA.
Information: H. J. Martin, 2975 Treat Blvd., D—4, Concord, CA 94518, USA.

21-23 October, 1991

Combined Meeting of the Orthopaedic Research Societies of USA, Japan and Canada,

Alberta, Canada.

Information: Mrs. M. Aldridge, Conference Office, University of Calgary, 2500 University Drive
N.W., Calgary, Alberta T2N 1INR, Canada.

23-27 October, 1991
Reha *91~Rehabilitation Aids for Handicapped Persons, Dusseldorf, Germany.
Information: Reha *91 Press Office, Eva Rugenstein, Messe Dusseldorf, Germany.

27 October-1 November, 1991
American Academy of Physical Medicine and Rehabilitation Meeting, Washington DC, USA.
Information: AAPM&R, 78 E. Adams St., Suite 1300, Chicago, IL 60603, USA.

31 October-3 November, 1991

13th Annual Meeting of IEEE Engineering in Medicine and Biology Society, Orlando, USA.
Information: Professor Joachim Nagel, Dept. of Biomedical Engineering, Research Centre,
University of Miami, PO Box 248294, Coral Gables, FL. 33124, USA.

3-8 December, 1991

Annual Meeting of the American Academy of Neurological and Orthopaedic Surgeons, Las Vegas,
USA.

Information: American Academy of Neurological and Orthopaedic Surgeons, 2320 Rancho Dr., Suite
108, Las Vegas, NV 89102, USA.

56 December, 1991

3rd International Symposium on Computer Simulation in Biomechanics, Perth, Australia.
Information: Ms. R. Ingham, Dept. of Human Movement Studies, Univ. of Western Australia,
Nedlands WA 6009, Australia.

9-13 December, 1991

13th International Conference on Biomechanics, Perth, Australia

Information: 13th ISB Congress Secretariat, Dept. of Human Movement Studies, Univ. of Western
Australia, Nedlands WA 6009, Australia.

1992

19-24 January, 1992

ACOPPRA 11, the 2nd International Conferenge 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 Borgervaenget 15, 2100 Copenhagen €, Denmark.
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