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The Study of Motion of Two Components
in Bipolar Hemiarthroplasty

Sang-Won Park, M.D., Young-Soo Byun, M.D., Yong-Kyung Choi, M.D.

Department of Orthopaedic Surgery, College of Medicine,
Korea University Hospital, Seoul, Korea

The bipolar hemiarthroplasty is one of the treatment methods of the avascular necrosis of the
femoral head and the fracture of the femur neck. The mechanism of bipolar hemiarthroplasty is
intended to distribute the forces at the site of the inner and outer articulation, and theoritically dimin-
ish acetabular wear and produce a painless arthroplasty. The authors analyzed motion of two compo-
nents in 23 cases of the bipolar hemiarthroplasty, performed at the Department of Orthopaedic
Surgery, Korea University Hospital, between January, 1985 and January, 1993 with average 47
months follow up(range 24 to 84 months).

The results obtained were as follows :

1. In the motion of the two components, inner bearing motion was average 11.5 degrees(from 1 to
29 degrees) and outer bearing motion was average 21.4 degrees(from 3 to 45 degrees).

2. The inner bearing motion was highest at 12 months with average 16 degrees and outer bearing
motion was lowest during the same period with average 15 degrees. During the follow up the inner
bearing motion was decreased whereas outer bearing motion was increased.

3. The inner or outer bearing motion of bipolar component was no correlation with age, sex and
clinical result.
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Table 1. Size of femoral head

Size Male Female Total
22mm
Medium neck 2 2
28mm
Short neck 1 1
Medium neck 15 3 18
Long neck 1 1 2
Total 17 5 23

Table 2. Size of the bipolar component and femoral
head

Femoral head
Bipolar component

22mm 28mm

42mm 2
44mm
45mm
46mm
47mm
48mm
49mm
50mm
51mm
52mm
53mm
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Fig. 1A-B. Measuring method of the motion of two components in the maximal abduction(1-A) and adduction(1-B)

by Bochner et al method®.

Angle A is defined by the intersection of a line drawn tangenital to the most inferior aspects of the
ischia with a line drawn along the inferior margin of the acetabular component.
Angle B is defined by the intersection of the ischial reference line with a line drawn along the center of

the long axis of the femoral stem.
B-B': Total amount motion
A-A': Outer bearing motion

Total amount motion - outer bearing motion = Inner bearing motion
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Table 3. Average bipolar motion(degree) according to

age distribution

Age Inner bearing  Outer bearing
(No. of cases) motion motion
21-304) 55 - 18.5
31 - 40(5) 17.4 21.4
41 - 50(7) 9.7 19
51 - 60(4) 16.8 252

>60(3) 33 26
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Table 5. Average bipolar motion according to the
Harris-hip score

Table 4. Average bipolar motion(degree) according to
follow up duration

Duration Inner bearing Outer bearing  Total
(No. of cases) motion motion motion
12 months(23) 16 15 31
24 months(23) 12.8 18.6 314
36 months(18) 8.7 24 32.7
48 months(14) 35 25.5 29
>60 months(8) 3 27 30

Bipolar Harris-hip score(Point)
motion Total
(degree) >96 90-95 70-79
Inner bearing motion
<10 @ 8) (¢)) (13)
11-20 1) 3) “4)
21-30 “) 2) 6)
Average 14.2 10.3 2 11.5
Outer bearing motion
<10 “@ { (5)
11-20 n “@ §)) (6)
21-30 2) 6) ®8)
>31 €) ) C))
Average 17.8 24.5 14 214

() : No. of cases
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Fig. 2. A 28 years old female patient who had been operated for avascular

necrosis on both hip. Radiograph of both hip showing postoperative
48 months in right side and postoperative 50 months in left side. In
the motion of two component, inner bearing motion was 2 degrees
(right) and 8 degrees(left), outer bearing motion was 25 degrees(right)

and 16 degrees(left).

2-A : Full abduction radiograph
2-B : Full adduction radiograph
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Fig. 3. A 42 years old male patient who had been operated for avascular
necrosis on both hip. Radiograph of both hip showing postoperative
52 months in right side and postoperative 57 months in left side. In
the motion of two component, inner bearing motion was 6 degrees
(right) and 2 degrees(left), outer bearing motion was 25 degrees(right)

and 25 degrees(left).

3-A : Full abduction radiograph
3-B : Full adduction radiograph
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