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technical aids will be compatible. This is
particularly important in reference to
wheelchair height versus work space heights,
transportation accessibility and environmental
considerations for ADL such as entrance
ramps, accessibility of bathrooms, location of
eating facilities.

Psycho-social considerations

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

Prescription process

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

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

Positioning principles

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

The pelvis

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

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

Lower limbs and feet

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

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

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

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

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

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

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

Mildly involved

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

Examples of mildly involved individuals would

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

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

Moderately involved

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

Examples of moderately involved individuals

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

Severely involved

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

Examples of severely involved individuals
include:

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

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

An adult with severe spastic quadriplegic
cerebral palsy, with multiple, severe
orthopaedic deformities, and no head or
trunk control. The main goal with this
individual is to provide a contoured seating
system to comfortably accommodate
deformities.
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