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Effect of Joint Mobilization with Movement for Ankle Joint
Inversion on Knee Pain, Ankle Joint Range of Motion,
Balance, and Gait: Total Knee Arthroplasty Patients
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ABSTRACT

Background: This study aimed to investigate the effects of joint mobilization with movement (MWM)
on pain, ankle joint range of motion, balance, and gait in patients who underwent total knee
arthroplasty (TKA) and exhibited ankle joint inversion.

Methods: We divided 35 patients who had undergone TKA into experimental and control groups. The
intervention involved a 40-min session three times a week over 4 weeks. The control group
received general physical therapy, ankle pumping exercises, Q-setting exercises, knee joint range of
motion exercises, and gravity-controlled gait training. In addition to these treatments, the
experimental group received MWM to evaluate knee pain, ankle joint angle, balance, and gait pre-
and post-intervention.

Results: Both groups experienced a decrease in pain levels, with no significant difference between the
groups. Both groups also showed a significant decrease in ankle joint inversion angle, with notable
differences between them. Additionally, both groups significantly increased their mean dorsiflexion
angles and balance, with a significant difference observed between the groups. Although walking
decreased in both groups, there was no significant difference observed between them.

Conclusion: The group that received MWM treatment showed significant effects on inversion angle,
dorsiflexion angle, balance, and gait. These results provide valuable insights into the potential
benefits of MWM as a post-TKA intervention, while highlighting the importance of long-term
follow-up studies on post-TKA lower limb alignment interventions.
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Table 1.

General characteristics of study participants
Groups EG (n=18) CG (n=17)
Sex(M/F) 3/ 15 2/ 15
Age (yrs) 68.28+8.687 67.47+16.09

Weight(kg) 57.67+10.24 57.00+13.21

OP(Lt./Rt.) 8/ 10 7/ 10

"Mean+SD, EG: Experimental group, CG: Control
group, OP: Operation

£ 08 7 552 B4 A, 3olA ANz &
olgt &tol7} LIERIA] QRokAIS, 7t 2% Y] EA] A, =
oM+ Fgk Afol7F AATHp<.05)(Table 2).
Table 2
Pain
VAS EG (n=18) CG (n=17) s}
Pre-test 5.89+1.81° 6.41+1.42 .347
Post-test 2.67+1.41 2.82+1.29 733
Difference 3.22+.40 3.59+.13
P .000" .000"
*Mean(point)+SD, "p<.05, EG: Experimental group,
CG: Control group, VAS: Visual analogue scale.
3. wewd gmwA Ze
£ OF 7 USWE ABNA Amolds FA) Aol
N EASHoR 9ol Ao|7h UERAl eroka, EA)
%o 2t 3% W 34 A, FolAE o8 Abol7t U

4. AZUR BSIY A=
£ O 3 URWE 053 Zedde 34 A
A oR goFt Atolst UEAl ok, 3
5 + QO3 zfol7t 9

=

=

2

Table 3.
Ankle joint inversion

Al ROM EG (n=18) CG (n=17) p

Pre-test 27.06+5.36° 28.11+4.46 528
Post-test 19.72+4.44 24.12+2.57  .001"
Difference 7.34+.92 3.99+1.89

p .000" .000"

*Mean(")+SD, ‘p<.05, EG: Experimental group, CG:
Control group, Al ROM: Ankle inversion range of
motion

Table 4.
Ankle joint dorsi-flexion

ADF ROM EG (n=18) CG (n=17) p

Pre-test 89.33+3.38% 88.41+3.28 419
Post-test 98.11+3.61 93.47+1.37  .000"
Difference  -8.78+-.23 -5.06+1.91

p .000" .000"

*Mean(")+SD, ‘p<.05, EG: Experimental group, CG:
Control group, ADF ROM: Ankle dorsi-flexion range
of motion

5 %

ok

wd g7t = OF 3 SA A,

Wl B A, 5 §a ot 9

tH(p<.0
(Table 5).
Table 5.
Balance
WB EG (n=18) CG (n=17) s}
Pre-test .32+.03? .27+.06 .011°
Post-test .48+.06 .40+.06 .000"
Difference -.16+-.03 -.13+.00
p .000" .000"

Mean(%)+SD, p<.05, EG: Experimental group, CG:
Control group, WB: Weight bearing
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