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independent of the individual patient — only
the scale of the proximal portion is adjusted to
ensure a good fit.

The method adopted is a combination of the
two: it has the advantage of the second
approach in the proximal portion of the socket,
since a predetermined brim shape is adjusted
according to certain anatomical dimensions
taken from the patient’s stump, but also uses
the shape of the distal portion of the stump as
the starting point for the distal portion of the
socket, with the advantage of accurate fit which
this involves.

The advantages of a computer graphics
approach were demonstrated with the trans-
tibial CASD system. They include the ability to
view the socket on the computer before
production, which enables any large defects to
be detected and removed. The ability to base a
design on a previous socket and to usc a
modification or sculpting technique is a
considerable  advantage over conventional
methods where the initial plaster shape is
destroyed in the manufacture of the socket.
This means that if a socket is a good fit except in
localised areas, for example, a new socket can
casily be designed and a predictable fit
praduced. Moreover, if a first socket design is
not correet, then a second one has a greater
chance of being satisfactory.

The measured dimensions chosen  were
selected because they are measurements which
prosthetists commonly take already, allowing
guicker adaptation to the new system.
However, it may be that other prosthetists
decide that different measurements would
result in a better prediction of the desired brim
shape. These could readily be included within
the computer software.

Only one brim style was used in fitting of
most of the patients. [t would be straight-
forward to introduce further styles by
producing a plaster cast of the desired brim
shape and digitising it. Onc advantage of the
CASD approach is that it does not limit the
prosthetist to a standard range of sizes of his
chosen brim style. Rather, because the
computer can scale up to any degree. a
complete range of sizes is available. Moreover,
the approach allows individual prosthetists the
freedom to davelop their own brim styles, or
particular styles to suit particular types of
patient.

A furcher stage in this research is currently
being investigated. and that is the possibility of
introducing surface modelling of the type
discussed by Travis (1991) into the socket
design and to determine the extent to which
such surface modelling is an advantage and to
what extent it is an unneccssary featurc whose
effect is to slow down the graphical
representation by the requirement of further
calculations.

Conclusions

The major advantages of computer-aided
design over conventional design are that
because the entire shape is kept on the
computer in a digital form, an accurate record
of the shapc and modifications made to it ¢an
be maintained. This has the benefit of
increasing the predictability of the fit of a
socket, especially where the design of a new
socket for a patient is based upon the design of
a previous socket for that patient but with
minor alterations. Furthermore, the CASD
system for trans-tibial amputees has introduced
the powerful concept of computer graphics in
the visualisation of the socket before its
manufacture.  This, together with the
techniques of “patching” and “sculpting” the
shape whereby regions  (“patches”™) or
individual points on the surface have their
shape modified in a predictable and consistent
manner, introduces a wide flexibility into the
system.

An extension of the CASD approach for
trans-tibial prosthetic sockets to trans-fcmoral
prosthetic sockets has becn developed, and a
good degree of success is indicated by initial
trials. The system offers to trans-femoral
prosthetic socket design the considerable
advantagcs of repeatability, consistcncy, ease
of use and computer graphics visualisation
before production, as offcred by the trans-tibial
CASD.
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