¥-Ray Ewvaluatlon of the Above Knee Socket;
A Supplement to Standard Check-out Procedures
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Patient comfort and functional use of the standard above-
Knee total contact suction socket prothesis is dependent upon
eritical prostéctic alignment and bio-mechanical prineiples. These
alignments and principles have been firdued ‘Tor the past 20 years ( )
and the assessment of compliance to these standards have Been left
to the prosthetist and therapist through their various bench and
dynamic prosthetyic checkout procedures’ ‘e fact, however, that
the amputated femur is encased within an opaque socket and not sub-
Ject to actual visualization @eft the examiner with no recourse

but to assume the stump.was functionally positioned providing

the traditional exterrnal standards were complied with.

Tn 1974 Fitzsimmons Army Medical Center in Denver, Colo-
rado began utilizing an X-Ray evaluation taken indé¥ welght bear—
ing conditions to augument the more traditional procedures used to
checkout the above knee prosthesis. (Review of Literature .Previous
studies by.....

PROCEDURE: 'The procedure followed in thls xray checkout 1s as
follows: Prior to x-ray, a small soder wire is taped to the

superior surface of the posterior brim of the prosthesis and a
second wire taped inside the socket in the center of the medlal

.\ wall down to the distal end and back up the lateral wall. These

=
wires help visualize the strip-socket interface on the x-ray (Fig 1)
The patient then applies the prosthesis.
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An anterior = posterior x-ray projectlon of the patients pelvis,
Femmrs, and Knees 1s taken utilizing a 14 inch by 36 inch x-ray
cassette with a 6 to 1 grid ratio. The x-ray is taken at a T2
inch tube film distance with the central ray focussed at the level
of the posterlior brim of the prosthesis. The amputes stands
facing the machine with his feet spaced 2 inches apart, welght
borme equally on both lower extremitlies, and veold of anterior
posterior pelvie rotation. (Fig 2)

FINDINGS: Radiographic examinations of some $1 amputee patlents
[t e

wemkm‘ef'mmmﬂem found to be of considerable value in

evaluating the following points:

1.
1. Hip AdductionAtmipe Ninty-elght percent of the

x-rays of a group of amputees who had previously been fitted

with the standard above-knee prosthesis demonstmated less than
aneqmlfmmladdmtimmglemﬂmanftftatfdsidemﬂ
sixty-elght percent of the stumps were inlf'r;ﬁ ;._i}ductim.{ 3
This deviation from the intended biomechanical optimum was the
most common deviation found and nearly impossible to detect by
any :;;1;5:%. other than x-ray examination. Clinically, all did
have a significant gluteus medius {ecmqi‘;mated Trendelenbusy )
galt. Figure (2 ) shows the typleal abductedss Fo&ture of the
femur noted on x-ray evaluation as well as the more 1ldeal posture
where the femoral adduction angles are equal. Based upon this
study we found that very few of the prosthesis bullt accordlng to
standard alignment criteria achleve the deslired hip adduction

posture and that the actual degree of adduction of the femur

within tha ancket ocarmmot
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within the socket camnot be determined by the angle of the lateral

wall of the prosthesis itself.

2. Lateral Wall Support. Lack of adequate support as

as

well Sn unequal distribution of welght along the lateral wall of
the prosthesis was another point easily discernible via x-ray

and not s0 by other means. Floure {L! ) deplcts a bulging lateral
wall offering little lateral support and a better fitting pro-
sthesis that provides gpod lateral stabllity and equal weight

distribution.

3. Pressure Points. Figure (£ ) demonstrates how
rn!..

readily pePssure points at the distal stum can be diagnosed
thru the use of an x-ray. This patients antédlglc gait was
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rellieved by adrmcting this malalignment.

4. Leg length Discrepancy. Utilizing such boney
landmarie as the heads of the femmr or the illac crests alds 1in

detecting leg length discrepancies provided you are assured the
patient is bearing welght equally on both legs at the time of the
x~ray exam. The grid lines in flgure (¥ ) are horizontal to the
floon = Note the height differance at the femoral heads.

5. Ischlal Seat. The actual position of the 1schial

tuberosity on the posterior brim of the prosthesis is yet another
difficult point to pin point clinically. The usual standard is
for the tuberoslity of the ischium to rest directly on a level

pusteriorbrimappmﬁamtelymemchinﬁmtnemdialmll‘; “}
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as noted in Flgure (7). Flgure (2 ) shows a varlety nfﬂdaﬂatin'm (ot des 3
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found thru x-ray examination. il

6. Total Contact. Current design concepts require

total contact of the stump with the socket { ). Lack of total
contact on x-ray is evidence by a darhened dead air space as
deplcted distally in Flgure (q ).

SUMMARY : While several other points were noted on x-ray
examination as deviations from traditional alignment criteria,

the above six points were found to be the most common. Figure (|, )
is an x-ray of a patient and his prosthesis that was aligned by
conventional criteria. Note the uneven 1schial seat, the abducted
posture of the femur, and the tilted Knee bolt. The x-ray of the
new prosthesis (Flgure(|) modified as the result of the previous
x-ray evaluation demonstrates how improved socket support and
mediclateral alignment can be achleved. Note the level seat, the
adducted femur, and the level knee bolt.

o e e e
stheslsjhas proven to be an objectlve gulde toward achleving op—
timal fit and medlolateral aligment for the above knee amputee.
Such as evaluation has not replaced more traditional checkout
procedures, but rather, has been used as yet another tool to
provide objective Informatlon as an aid in achleving optimum

alignment and patient function.




