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| Abstract |

PURPOSE: This study was conducted to investigate the
effect of gluteal muscle strengthening exercises (GMSE) with
ankle joint pumping exercises (AJPE) on thigh swelling, gait
ability, and pain level in patients who underwent total hip
arthroplasty.

METHODS: A total of 38 patients who had undergone total
hip replacement surgery >1 week prior participated in this
study. Participants were randomly assigned to a group that
performed only GMSE (CG; n = 19) and a group that
performed GMSE and AJPE (EG; n = 19). The CG group
performed GMSE for 30 min, and the EG group performed

tCorresponding Author : Suhn-yeop Kim

kimsy@dju.kr, http://orcid.org/0000-0002-0558-7125
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the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
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GMSE for 30 min followed by AJPE for 15 min. Exercises
were performed five times a week, for a total of 20 times over
4 weeks in both groups. Thigh swelling (thigh size), 10 m
walking test (10MWT) and timed up and go test (TUG)
results, pain level (visual analogue scale, VAS) scores, Short
Form 36 health survey (SF-36), and hip outcome scale (HOS)
scores were evaluated before and after the intervention.
RESULTS: After 4 weeks of intervention, significant
differences were observed in the thigh size, IIMWT, TUG,
VAS, SF-36, HOS before and after intervention in both groups
(p <. 05). However, only thigh size showed a significant
interaction between group and measurement time (p <. 05).
CONCLUSION: GMSE combined with AJPE might be
effective in improving the gait ability and pain level in patients
with total hip arthroplasty, and GMSE may be more effective
in improving thigh swelling and gait ability than GMSE
without AJPE.
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Fig 1. Study flow chart.
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Fig 2. Gluteal muscle strengthening. (1) Standing hip extension, (2) Bridge with leg extension, (3) Standing hip abduction,
(4) Sldelying hip abduction, (5) Standing hip addiction, (6) 4-point kneel external rotation, (7) Prone external rotation.

Fig 3. Ankle joint pumping exercise, (1) Ankle joint rotation, (2) Ankle joint dorsiflexion, (3) Ankle joint plantar flexion,
(4) Ankle joint inversion, (5) Ankle joint eversion.
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Table 1. Clinical information of the patients with THR

Variables (Unit) EG (n = 19) CG (n = 19) p

Gender Male/Female 8/11° 5/14 305
Age (y1s) 66.47 + 19.68° 72.84 + 8.44 207
Height (cm) 159.74 + 8.12 157.16 = 7.62 319
Weight (kg) 59.67 + 895 5899 + 7.97 805
Affected side Right/Left 10/9 9/10 746

numbers, "mean * standard deviation, THR: total hip replacement, EG: experimental group, CG: control group

Table 2. Comparison of changes in measured variables before and after intervention between the two groups

Variables EG CG ¢ F
(Unit) (n = 19) (n = 19) GxT)
] ) Pre 42,68 £ 3.27° 4279 + 2.46 -112 000

Thlfh )Slze Post 37.13 + 226 4106 + 2.32 5,291 '

cm
t 12.612* 10.254*
Pre 19.80 + 2.36 20.58 + 2.54 -.976 37
1OMWT Post 19.06 = 1.63 20.20 + 2.06 -1.896 '
(sec)
t 2.956™ 2.220°
Pre 21.06 + 4.44 21.72 + 4.95 -434
TUG 156
Post 18.76 + 3.38 20.26 + 3.19 -1.406
(sec)
t 7.583* 2.976™
Pre 6.11 + 2.77 6.00 £ 1.73 141
Pain Post 413 = 145 400 = 125 287 70
(VAS) . . . . .
t 5.175 5.2317
Pre 4647 + 7.55 4411 £ 692 1.008
SF-36 .800
Post 51.31 £ 6.55 48.61 + 6.49 1.277
(score)
t -5.246™ -4.879"
Pre 36.00 £ 3.77 33.55 £ 4.83 1.744
HOS 750
Post 30.53 + 4.46 27.79 + 6.03 1.590
(score)
t 7.839* 10.481°

mean + standard deviation, EG: experimental group, CG: control group, Thigh size: thigh distal part, I0MWT: 10 meter walk test, TUG: timed
up and go test, VAS: visual analog scale (range 0~10), SF-36: short form 36, HOS: hip outcome score, *p < .05, **p < .0l.
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