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Study

So-Yeong Kim', Byeong-Geun Kim?, Woon-Su Cho?, Chi-Bok Park?

'Department of Physical Therapy, Graduate School, Nambu University, Gwangju, Republic of Korea; *Department of Physical Therapy, Nambu
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Purpose: This study sought to investigate the effects of robot-assisted gait training on balance in total hip arthroplasty (THA) patients

after bilateral avascular necrosis (AVN).

Methods: This case study in two patients utilized an 'A-B-A’ single-subject experimental design that included five days of pre-interven-
tion, followed by five days of intervention, and five days of post-intervention. The intervention involved the use of a standing inclined ro-
bot (R-bot) for 15 minutes. The outcome measures were evaluated using the Functional Reaching Test (FRT), Time Up to Go (TUG), and

the Modified One Leg Standing Test (OLST).

Results: Patient 1 showed improvement based on data gathered from baseline A to intervention period B, with results as follows: FRT
improved from 27.7 cm to 41.28 cm, OLST LT from 14.03 seconds to 67.37 seconds, OLST RT from 2.94 seconds to 35.97 seconds, and
TUG from 12.96 seconds to 7.82 seconds. Patient 2 also showed improvement from baseline A to intervention period B, with results as
follows: FRT improved from 17.18 cm to 24.3 cm, OLST LT from 11.53 seconds to 52.01 seconds, OLST RT from 12.99 seconds to 62.19

seconds, and TUG from 27.31 seconds to 12.99 seconds.

Conclusion: Based on the results of this study, robotic rehabilitation during the early stages after surgery is effective for promoting bal-

ance in patients who have undergone THA due to bilateral AVN.
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Table 1. General characteristics of the case
1 Case 2 Case
History M/38, 170 cm, 78.5 kg F/38, 162 cm, 60 kg
Office job Office job
HTN Bilateral carpal tunnel syndrome 1 year ago
Lt. shoulder LOM: flexion 120, abduction 90, external rotation 5, VAS: 5
Medication atoren tab 10 mg, lowdin tab 5 mg Medication ultracet er semi tab, celebrex cap 200 mg, lanston LFDT tab
telmican plus tab 80/12 15 mg, mediaven | tab, hinechol tab 25 mg, feroba-you sr tab
Dignosis 2003, Operation 2021. 06. 06 Dignosis 2020.08, Operation 2021. 07. 05
Outcome measure  HOOS 28 score HOOS 11 score
Modified harris hip score: 62/79 Modified harris hip score 25/79
IHOT33: 135/330 IHOT33:37/330
BBS: 42/56 BBS: 31/56
HOOS: Hip Dysfunction and Osteoarthritis Score, IHOT33: International Hip Outcome Tool, BBS: Berg Balance Scales.
https://doi.org/10.18857/jkpt.2021.33.5.231
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Effects of Robot for Balance in THA Patients after Bilateral Avascular Necrosis
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Figure 1. Robot intervention. (A) Side view during gait training using robot, (B) Provides visual feedback through footsteps.

interval A (5 day)

B (5 day) A’ (5 day)

intervention Robot intervention (15 min) + bilateral hip joints cryotherapy (each 3 min)

Robot setting: active mode, both leg 45% assist ratio, 35 step/min, 50° tilt.

PT: exercise therapy (Total: 150 min, 120 min: ankle pumping, heel slide, quadriceps set, gluteal set, supine hip abduction,
short arc quad, long arc quad, straight leg raising, bridge exercise, standing hip flexion, standing hip abduction, standing
hip extension, mini-squat; 30 min: progressive resistance exercise)

OT: ADL intervention + education (Total: 90 min)

PT: physical therapy, OT: occupational therapy, ADL: activities of daily living.
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Figure 2. Robot assisted monitor. Active mode provides an assist ratio.
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Figure 3. The difference between each period during results. (A) FRT of case1 and 2, (B) OLST LT of case 1 and 2, (C) OLST RT of case 1 and 2, (D)
TUG of case 1 and 2.
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