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five prosthetists made fittings of two patients
each by conventional means. Negative casts
from these patients were sent elsewhere and the
CAD CAM sockets were then developed by
another group of prosthetists. After fitting and
alignment was completed, the patient was given
both his/her CAD CAM prosthesis and his/her
conventional prosthesis. The prostheses were
assessed based on perceived comfort, pain, and
pressure on seven occasions over a twenty day
period. Seven out of eight unilateral TT
patients were shown not to display a significant
difference in preference between their
conventional PTB and their CAD CAM socket,
providing that 2 CAD CAM attempts were
permitted. Earlier research, where sample size
ranged from 2 to 17 patients and wearing time
ranged from single fittings to 2-6 months,
demonstrated moderate success with various
CAD CAM systems (Krouskop et al., 1987;
Holden and Fernie, 1986; Foort et al., 1985).
Krouskop et al. (1987), noted that the two
amputees they had studied had worn their
prostheses for 6-12 hours over a period of 2-6
months. In the study by Foort et al., (1985), 26
out of 36 patients were able to stand or walk for
up to ¥ hour with some discomfort in the
CAD CAM sockets. Holden and Fernie (1986)
rcported findings in which 10 amputees were
given prostheses with a conventional or a
CAD CAM socket, and then asked to compare
the two within a single fitting based on comfort.
Three of the patients preferred the CAD CAM
socket. In summary, studies have strived to
assess the quality of CAD CAM socket design
based on the opinions of the patient, in some
cases comparing it to sockets produced by
conventional techniques. CAD CAM sockets
were worn for the duration of the experiment
and not supplied to the patient indefinitely.
Previous CAD CAM studies have focused on
patients with mature, load tolerant, and
atrophied stumps.

In order to maximise the reliability and
objectiveness of the quantitative assessment,
the study reported here was performed in a
normal hospital setting. The prosthesis was
worn for the duration of the rehabilitation
period and the entire interdisciplinary team,
including the patient, had an influence on
socket fit evaluation. Precise total contact and
aggressive loading are less critical factors in the
recent amputee wearing a temporary prosthesis

(Michael, 1989). Thus it was seen to be of
interest to evaluate the application of
CAD CAM technology under the somewhat
less critical conditions of the temporary
prosthesis.

The purpose of this study therefore was to
evaluate the application of CAD CAM in the
production of temporary TT prostheses. A
comparison of the CAD CAM system to an
established fibreglass  socket/pelite  liner
technique was also performed.

Methodology

West Park Prosthetics has implemented the
Applied Biotechnology (ABT) Computer aided
socket design and manufacture (CASDaM)
system to digitise, modify, and manufacture
temporary trans-tibial (temp-TT) prostheses
since August 1990. The temporal boundaries of
the patient population requiring temp-TT
prostheses were from when they were ready to
proceed from their initial plaster cast prosthesis
until they were referred for definitive casting.
The study group consisted of relatively healthy
amputees (n=15) with generically shaped
stumps fitted with CAD CAM sockets. These
patients were supervised by a single prosthetist
(14 years of experience). It was found that
abnormally shaped stumps (excessively
bulbous, bony prominences, tibial valgus/
varus), could not be successfully fitted using the
CAD CAM system, regardless of the number of
attempts. These patients were consequently
excluded from the study. Thus stringent
selection criteria were imposed which removed
less than ideal patients from the study group.
Patients seen within the first 3 months of the
CAD CAM installation were excluded to
minimise any learning influences. The study
group patients were provided with a high
temperature thermoplastic socket based on a
plaster positive generated using the CAD CAM
system. Firstly a negative cast was taken, with
the prosthetist actively modifying the stump
with his hands, accentuating the weight bearing
areas and relieving the load intolerant surfaces.
Next the negative cast was digitised using the
ABT Digitform, thus transferring the socket’s
shape from the analogue to the digital domain.
The Screenform One software package
permitted digital modification of the socket to
be completed. The ABT Carveform milling
machine returned the digitally modifed socket







Control group Study group
(established technique) (CAD CAM system)

Number age ost-op No. Number age 0st-op No.
(gender) (yrs) time int. PCPs (gender) (yrs) time int. PCPs
1 (m% 50 163 2 1 ?m) 72 117 2
2 gm 67 41 1 2 (m) 76 107 2
3(m) 66 76 1 3 (m) 73 70 2
4ém) 70 96 1 4 (m 84 40 1
5(f) 69 49 1 S §m; 68 171 1
6 (m 70 25 1 6 (f) 50 48 2
7(m 66 122 1 7 (mg 65 103 1
8(m 62 21 | 8(m 77 103 1
9§m) 70 45 3 9 (m) 74 118 2
10 (f) 68 89 1 10 (m) 72 45 1
11 (m 69 49 1 11 (m) 54 69 1
12 (m 64 84 1 12 (m 49 85 2
13 (m 47 77 I 13 (m 81 108 2
14 }m; 36 145 1 14 (m 58 239 1
15 (m 66 122 1 15 (m) 84 129 2
mean 62.7 80.3 1.2 69.3 103.5 1.5

SD 9.8 41.8 0.5 11.3 49.8 0.5
Post-op time int.: number of days from amputation to first temp-TT casting.
No. PCPs: number of initial plaster cast prostheses required.
Patient Control group Study group
No. (in) (out) (tot) (in) (out) (tot)
1 13 62 75 41 87 128*
2 3 95 98 19 47 66
3 4 142 146 18 47 65*
4 18 74 92 25 87 112*
5 13 48 61 3 100 103
6 14 90 104 9 143 152%
7 8 118 126 52 105 157*
8 7 79 86 17 146 163*
9 12 63 75 17 110 127*
10 3 111 114 19 184 203*
11 18 64 82 13 107 120*
12 22 71 93 55 47 102*
13 1 35 56 18 112 130
14 13 37 50 10 80 90*
15 8 118 126 38 49 87
mean 10.5 81.8 92.3 23.6 96.7 120.3
SD 6.0 28.8 26.6 15.0 39.1 36.5

in: from first temp-TT casting to discharge )
out: from discharge to referral for definitive casting
tot: total time temp-TT prosthesis was worn

* — additional CAD CAM socket(s) required.







