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Investigation of Postural Sway Characteristics of
Patients after Total Hip Replacement
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ABSTRACT

This research investigates the possibility of using the postural sway of patients as a
reference for measuring the progress of the disease and healing of patients who received

total hip replacement ; the progress of the disease by X-ray pictures, the pain felt by the
patients, and the difficulties encountered in moving the joints. The measurements on the
force platform were taken during a 25 second period standing on both feet and during a 5
second period standing on one foot with both eyes open. The result of the research showed
that the trace and area of the overall length of postural sway was a good indicator which
represented the healing progress of the patients who received total hip replacement, and the
weakening of the muscles and the recovery process for 3 or 4 month after receiving the

operation, which did not appear on X-ray pictures, were exhibited on the postural sway.
Finally, standing on a single foot represented the healing progress much better than

standing on both feet.
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Fig. 1 Schematic Diagram of Experiment
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Fig. 2 Foot Position during Measurement
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Dipodal stance = |
(both-foot standing)’ 95. 2. 2
Duration= 25 second

Area= 2.6
Overall length of trace= 28.5
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Monopotal stance(righit)
(single—foot standing)’ 95. 2. 2
Duration= 5 secon

Area= 4.5

Overall length of trace= 27.0

Fig. 3. Example of Output(Postural Sway)
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Table 1. Condition of Patients and Date of
Experiment
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Fig. 6-1. W J CHEN '93. 12. 17
Advanced osteoarthritis of right hip
Painful Walking.

fimitation of joint motion.
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Fig. 6-2. Dipodal stance
both—foot standing) '93. 12.. 17
Duration = 25 second
Area = 1.1
Overall length of trace = 26.0
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Fig 6-3. Monopotal Stance (R)
(single—foot standing) ‘93. 12. 17
Duration = 5 second

Area = 9.6

Overall length of trace = 64.3
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Fig. 7-1. W J CHEN '94. 4. 23
Post op 3 Ms HG THR Rt.
Pain free, stable hip.
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Fig. 7-2. Dipodal stance
{both—-foot standing) '94. 4. 23
Duration = 25 second

Area = 3.6

Overall length of trace = 40.5
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Fig. 7-3. Monopotal stance (R)
(Single-foot standing) ‘94. 4. 23
Duration = 5 second

Area = 134

Overall length of trace = 66.5
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Fig. 8-1. W J CHEN '94. 6. 3
Post op 5 Ms HG THR Rt.
Pain free. stable hip.

Good range of motion.
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Fig. 8-2 Dipodal stance
{both—foot standing) ‘94. 6. 3
Duration = 25 second

Area = 3.1

Overall length of trace = 359
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Fig. 8-3. Monopotal stance (R)
(single-foot standing) '94. 6. 3
Duration = 5 second

Area = 8.1

Overall length of trace = 53.3
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Fig. 9-1. W J CHEN '94. 8. 22
Post op 7 Ms
Stable hip, Good ROM.
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Fig. 9-2. Dipodal stance
(both—foot standing) '94. 8. 22
Duration = 25 second

Area = 35

QOverall length of trace = 35.0
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Fig. 9-3. Monopotal stance (R)
(single—foot standing) '94. 8. 22
Duration = 5 second

Area = 7.1

Overall fength of trace =49.9

Fig. 10-1. W J CHEN '94. 12. 30
Post op 11 Ms
Very good result.
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Fig. 10-2. Monopoal stance(R)
(single—foot standing) ‘94. 12. 30
Duration = 5 second

Area = 7.2

Qverall length of trace = 44.5
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Fig. 10-3. Monpotal stance (R)
(single-foot stnding) '94. 12. 30
Duration = 5 second

Area = 7.2

Overall length of trace = 445
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Post 14 Ms.
Very Good result.
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Fig. 11-2. Dipodal stance
{both—foot standing) '95. 3. 27
Duration = 25 second

Area = 1.7

Overall length of trace = 34.2



¥14%4, $25% 1995. 12 JF HARREIE) Al g R LR S A’ A7 97

S :‘J \ 1} m
< e i S

S 2 =
@ “ C’—‘ﬁ‘&f-}"-- —

Fig. 11-3. Monopotal stance (R)
(single—foot standing) ‘95. 3. 27
Duration = 5 second

Area = 5.2

Overall length of trace = 46.8
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Fig. 12-1. C H KIM "93. 11. 11
Bilat osteonecrosis of femoral
head and partical collapse of head
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Fig. 12-2.. Dipodal stance
(both—foot standing) '93. 11. 10
Duration = 25 second

Area = 2.0

Overall length of trace = 28.7
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Fig. 12-3. Monopotal stance (R)

(single-foot standing) '93. 11. 10
Duration = 5 second

Area = 64

Qverall length of trace = 347
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C HKIM 94, 4 20
post op 5 Ms
Pain free, Stable hip.

Fig. 13-1.
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Fig. 13-2. Dipodal stance
(both—foot standing) '94. 4. 20
Duration =25 second

Area = 7.0

Overall length of trace = 425
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Fig. 13-3. Monopotal stance (R)
(single—foot standing) ‘94. 4. 20
Duration = 5 second

Area = 96

Overall length of trace = 40.2

Fig. 14-1. C H KIM '94. 4. 20
post op 7 Ms Rt. post op 4Ms Lt.
Pain free, bilateral.

stable hip bilateral.
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Fig. 14-3. Monopotal stance (R)
(single-foot standing) '94. 6. 13
Duration = 5 second

Area = 125

Overall length of trace = 46.3
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Fig. 15-1. C H KIM '94, 8. 19

pos op 9 Ms Rt. post op 6 Ms Lt
stable hip bilateral.

Good ROM bilateral.
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Fig. 15-2.. Dipodal stance
(both—foot standing) '94. 8. 19
Duration = 25 second Fig. 16-1. C H KIM '95. 1. 5
Area = 52 post op 14 Ms Rt. post op 11Ms Lt
Overall length of trace = 39.0 Good in walking and daily activities.
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Fig. 15-3. Monopotal stance (R)
(single-foot standing) '94. 8. 19
Duration = 5 second

Area = 7.1

Overall length of trace = 43.3
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Fig. 16-2. Dipodal stance
{both—foot standing) '95. 1.5
Duration = 25 second

Area = 56

Overall length of trace = 325
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Fig. 15-3. Monopotal stance (R)
(single-foot standing) '94. 8. 19
Duration = 5 second

Area = 7.1

Overall length of trace = 43.3

Fig. 16-1. C H KIM '95. 1. 5
post op 14 Ms Rt. post op 11Ms Lt
Good in walking and daily activities.
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Fig. 16-2. Dipodal stance
{both—foot standing) '95. 1. 5
Duration = 25 second
Area = 2.6
Overall length of trace = 37.8
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Fig. 16-3. Monopotal stance (R)
(single-foot standing) '95. 1. 5
Duration = 5 second

Area = 5.6

Qverall Irngth of trace = 325
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Fig. 17-1. C H KIM '95. 3. 6
post op 16 Ms Rt. post op 13 Ms Lt.
Normal daily life activities.

Fig. 17-3. Monopotal stance (R)
(single~foot standihg) '95. 3. 31
Duration = 5 second

Area = 2.8

Overall length of trace = 35.8
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