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| Emphasis has previously been made on the desirability of placing

/

of an above-knee prosthesié%’4 This position combined with an

the hip joint in adduction during the scﬁket fitting and alignment
appropriately shaped lateral socket wa11 facilitates increased pelvic
stability in the frontal plane during stance phase on the amputated
side. With the hip in adduction, the hip abductor muscles act as
stabilizers to prevent the compensated Trendelenberg shift of the
trunk over the amputated side so characteristic in many above-knee
amputees.

The purposes of this paper are:

(1) to describe an X-ray technique of determining "hip position
icn) in the fitted :rés.hesis, |

(2) to apply this method to a series of amputees to demonstrate
the "true" position of the hip and femur in the prosthesis,

A. (3) to present a series of AK amputees evaluated by this
method demonstrating a high incidence of less than optimum hip abduction
while wearing prostheses fitted by conventional techniques,

(4) to present another series of patients fitted by an altered
technique utilizing the X-ray method tc assure hip alignment in
adduction in the new prosthesis.

Method: An AP X-ray of the pelQis, hips, femora and knee joints
is taken on a 14" x 36" cassette with the patient standing., Equal
weight is distributed on both the prosthetic and norﬁal side. The-

heels are placed two inches apart and a standard 72" tube film
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digtance is used. Measurements of hip abduction/adduction are made
: - : :

(see attached Figure #1) and the amputaced side is compared with the

normal side to determine relative hip position in the frontal plane.

The amount and distribution of soft tissue relative to the femur and

" | socket wall is also noted.

With the use of this X-ray technique during the alignment of
a new prosthesis, the prosthetic knee joint and leg shank can be
appropriately out set beneath the socket and also appropriately
aligned with the ischial seat horizontal. When the foot is then
brougﬁt toward the midline, the femur is adducted, provfding
sufficient lateral wall contour has been built in to support the

2 in a technical note describes a new

femur (Figure #2). Long
method of alignment utilized in the second group of patients

reported in this paper. It was found on review of the X-rays of

amputees consicered to have adequate adduction of the hip as

compared to the contralateral side that the femoral head was located
approximately cver the center'of the proximal socket in the medial/lateral
dimension. The center of the medial/lateral dimension is then used as a
starfing point for bench alignment of the prosthesis. A straight line
from the center of the socket to the center of the foot should inter-

sect the distal end of the femur remnant in the stump if sufficient

adduction of the hip has been achieved in fitting the socket (Figure 3).
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The ischia]vseat, knee agis and foot should a]] be at 90 degrees to
this line. The prosthetic knee joint must be displaced laterally to
allow clearance for the sound knee.7 A standing X-ray using the
described technique is Jsed to confirm hip adduction prior to

prosthetic finishing.

CASE MATERIAL

A total of 73 X-ray evaluations involving 51 amputeés were
performed utilizing the described technique. The first group of
38 patients studied were patients who were wearing prostheses with
* total contact quadrilateral sockets fitted by standard techniques
of Titling and aligmmeni. The prostheses had been {iiied by a
variety of prosthetists in different facilities in the United States.
’with the excepfion of t;é'patients the X-rays revealed the .
amputated side hip to be in abduction (26 patientsL at zero degrees
(4 patients) or in less adduction (égpatients) than the sound side
hip (Chart #1,1Column A).

A second Qroup of X-ray evaluaticns were performéd on twenty
of the above mentioned first group amputees who were fitted with
new prostheses, utilizing the revised method of alignment as
described. A]i improved the angles from abduction to adduction
as compared tovthe sound side (Chart #1, Column B). The total

change is listed in Column C of Chart #1.
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An addjtiona] 13 new amputees had the X-ray method and
revised alignment techniques utilized for their initial prosthetic
fittings. (Chart #2) Two of these patients had a second socket
fitted utilizing this method after shrinkage of the stump. A1l of
the X-ray evaluations on these patients revealed adduction of the
hip on the amputated side.

It should be noted that since the X-rays are taken Qith the
patient standing, weight equally distributed and knees straight,
any leg length discrepancy will be manifest by unequal height of
the femoral heads above the horizontal reference line of the
film wirich is pusitioned perpendicuiar to the ficor. Eieven
prostheses were short by more than .5 cm. and three prostheses
were long by more than .5 cm. Shortening of the prosthesis tends
to increase the angle of the hip abduction on the amputated side and
due to the pelvic tilt increasing the angle of adduction on the
sound side. The converse is true if the prosthesis is too long
causing a pelvic tilt in the pposite direction and inereasing the
angle of adduction on the amputated side. Rather than temporarily
equalize the leg lengths by 1ifts while the X-rays were obtained,
these discreparcies were accepted on the basis the angles would be
similar to those in the patient functioning with the leg length

discrepancies.






