











Resultant angle combination 7 A/P 1 M/L
Some combinations of angles available
simultaneously in A/P and M/L planes using

double wedge system.
A/P . M/L angle
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3« 3
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prevent further movement in the A/P
direction after an alignment condition
has been established, (3) a locking
system to counteract movement of the
adjacent ‘locking disc’ under torque
loading.

(¢) A locking disc having a central hole
which provides independent locking of
A/P and M/L movements. This is
accomplished by arranging that the
parallel serrations on one surface of the
disc are mutually perpendicular to those
on the reverse side. Engagement of the
locking disc with the shank adaptor in a
particular position locks the A/P
movement of the fixing bolt. (M/L
movement is prevented by the limited
width of the slot). The opposing set of
serrations on the reverse side similarly
lock M/L movement of the fixing boit
when the angulation module (wedge
system or jacked system) and locking
disc are engaged.

(d) An angulation module adaptor. The
lower surface of the adaptor again
displays parallel serrations which lock
linear movement when engaged with the
locking disc. The upper surface displays
aradial pattern of grooves which permits
rotation and then locking of engaged
wedge discs.

Linear movement of the socket relative to the
shank in the M/L plane is accommodated by a
slot cut in the distal end of the socket. The slide
unit provides + 7 mm of A/P movement and *
8.5 mm M/L movement. The parallel serrations
provide an in-built calibration facility which
defines exactly the amount of linear shift
introduced during alignment change. The
alignment condition is also retained on
loosening the fixing bolt due to the locking effect
of the serrations which enables subsequent
adjustments to be made with reference to a
stable and definable reference. Effective locking
of the alignment device after ‘optimum’
alignment has been achieved is ensured by
engagement of the serrations of the shank
adaptor and angulation module with those of the
locking disc, augmented by constraint of the
slots on bolt movement.

Slide units are produced entirely from
thermoplastic giving the advantages of light

weight and corrosion resistance. In addition the
simple component design offers potentially low
cost manufacture by injection moulding. The
weight of a complete alignment device offering
both slide and tilt facility is typically 60 g and the
overall height of a complete unit is 25 mm which
confers the added advantages of compactness.

The main disadvantage of the alignment
device is the relatively poor accessibility of the
socket fixing bolt which must be loosened before
sliding alignment can be made. This problem can
be reduced however by provision of an access
slot in the side of the socket at the distal end
together with a thermoplastic adaptor for
manipulating the bolt from outside the socket.

Laboratory testing and field performance

The first two devices described (jacked and
wedge) have been subjected to over one million
fatigue loading cycles under an axial load of
1350N with a superimposed bending moment of
140Nm. These tests have been carried out in
combination with thermoplastic rotationally
moulded shank sections (tapered columns).
With the loading at distal and proximal ends of
the assembly there was no visible deterioration
of the units. Each of these systems has been
supplied to two patients to date, again on
tapered column prostheses. The four patients
are young and active and frequent inspections
over the past S to 15 months reveal no
deterioration in the thermoplastic components.
Other patients are being fitted with these
experimental systems currently.

The spherical and slide devices also described
above are at a slightly earlier phase. Their design
and development are complete and laboratory
testing has been initiated. Clinical trials will then
proceed in order to highlight the major points,
both positive and negative, as seen by the
patients and prosthetists and also to provide a
basis for comparing the new ideas emerging.

Conclusion

Four thermoplastic alignment devices have
been designed for use in the new generation of
prostheses using modern materials and
production  techniques.  Three  provide
angulation capability immediately distal to the
socket and the ankle and one provides
translation capability for use, if desired, in
combination with any of the angulation devices.
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The devices each weigh in the order of 50 g
and occupy less than 25 mm of leg length. This
lightness and compactness results from the use
of thermoplastic materials and from the
simplicity of design. It is intended that the
devices described will be produced at low cost by
tnjection moulding methods.

Patients will benefit from the above advances
and from the extended life time to be expected as
a result of the excellent fatigue properties now
being demonstrated and the resistance to
corrosion exhibited by thermoplastics.
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