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Acute Effect of Active Tibial Rotation Exercise on Tibial Torsion Angle, Ankle Range
of Motion, and Neuromuscular Control

JunHyuk Kim"" MS, Kwang-Jin Lee*’ PhD, Keun-Ok An' PhD

'Sports Medicine Major, Division of Sports, Korea National University of Transportation, Cheongju; 2Department of Physical Education, Chungbuk National University,
Cheongju, Korea

PURPOSE: This study aimed to analyze the acute effect of active tibial rotation exercise on tibial torsion angle, ankle range of motion,
and neuromuscular control.

METHODS: This study was based on AB/BA Cross-over design, and participants were divided into two conditions (core-tex tibial and
manual tibial rotation exercises). Before and after the exercise intervention, tibial torsion angle, non-weight bearing ankle range of
motion, weight-bearing ankle range of motion and dynamic balance test, and Shark skill test were conducted.

RESULTS: An interaction effect was found in the left non-weight-bearing ankle range of motion and the right posterolateral (PL) of the
Y Balance Test. In addition, there were significant differences between periods in left tibial torsion angle, non-weight-bearing ankle
range of motion, bilateral weight-bearing ankle range of motion, bilateral AN, bilateral posteromedial, right PL, bilateral composite
score, and bilateral Shark skill test.

CONCLUSIONS: Tibial rotation exercise is considered valuable as sports injury prevention training due to its effectiveness for lower
extremities functionally and structurally regardless of tibial rotation exercise type.
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CTRE, Core-tex tibial rotation exercise; MTRE, Manual tibial rotation exercise.

Table 1. Physical characteristics of the subjects

Condition
CTRE (n=17)
- 208 | JunHyukKim, etal. - The importance of tibial rotation exercise
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Table 2. Research procedure
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Table 3. Core-tex tibial rotation and manual tibial rotation exercise program

Measurement before exercise Intervention

tibial torsion angle, non-weight bearing ankle range of
motion, weight-bearing ankle range of motion,
Y-balance test, shark skill test

v

Step 1

1°* exercise program

Group A:
Core-tex tibial rotation
exercise (n=9)

Group B:
Manual tibial rotation
exercise (N=8)

Step 2

v

Step 3 Measurement after exercise Intervention

tibial torsion angle, non-weight bearing ankle range of
motion, weight-bearing ankle range of motion,
Y-balance test, shark skill test

v
Wash out (4 weeks)
v

Step 4

Step 5 2" exercise program

Group B:
Core-tex tibial rotation
exercise (n = 8)

Group A:
Manual tibial rotation
exercise (n=9)

v

Step 6 Measurement after exercise Intervention

tibial torsion angle, non-weight bearing ankle range of
motion, weight-bearing ankle range of motion,
Y-balance test, shark skill test
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Type Rep  Set  Rest
CTRE 10 3

1 min 1 rep exercise speed: 20 sec
(tibial internal rotation — tibial external

ration)

MTRE 10 3 1 min

CTRE, Core-tex tibial rotation exercise; MTRE, Manual tibial rotation exercise.
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Table 4. Change of tibial torsion angle

Condition Pre post F p
TTA-Rt CTRE 18.09+4.55 16.24+3.21 T 2.960 .095
MTRE 17.50+3.16 17.19+4.07 C 024 877
T*C 1.498 230
TTA-Lt CTRE 18.09+3.70 16.94+6.07 T 4961 .033*
MTRE 18.25+3.87 17.31+5.06 C 037 .849
T*C 050 824

Values are means = SD.

TTA-Rt, tibia torsion angle-right; TTA-Lt, tibia torsion angle-left; CTRE, Core-tex tibial rotation exercise; MTRE, Manual tibial rotation exercise; T, time; C, con-
dition; TxC, time x condition.

*p<.05.

Table 5. Change of ankle range of motion

Condition Pre post F p
NWBAR-Rt CTRE 16.32+4.85 20.29+5.95 T 37.606 <.007***
MTRE 16.00+3.08 20.94+£5.95 C .01 916
T*C 443 511
NWBAR-Lt CTRE 17.11£5.01 18.97 £4.60 T 18.958 <.007***
MTRE 16.06+4.17 21.44+545 C 232 633
T*C 4.501 .042*
WBAR-Rt CTRE 21.08+2.76 19.53+3.25 T 54.047 <.007***
MTRE 22.51+3.21 21.08+2.76 C 1.844 184
T*C 068 797
WBAR-Lt CTRE 21.26+3.46 19.78+3.25 T 30.153 <.007***
MTRE 22.07+£293 20.86+2.44 C 843 366
T*C 347 .560

Values are means = SD.

NWBAR-Rt, non weight bearing ankle rom-right; NWBAR-Lt, non weight bearing ankle rom-left; WBAR-Rt, weight bearing ankle rom-right; WBAR-Lt,
weight bearing ankle rom-left; CTRE, Core-tex tibial rotation exercise; MTRE, Manual tibial rotation exercise; T, time; C, condition; TxC, time x condition.
*p<.05,***p<.001.
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Table 6. Change of Y-balance test

Condition Pre post F p

AN CTRE 63.97+7.89 65.14+£5.96 T 10.190 .003**

(Rt) MTRE 62.07+7.72 65.22+6.97 @ 144 .707
T*C 2117 156

PM CTRE 113.73+£9.75 118.05+ 9.53 T 14.139 0071**

(Rt) MTRE 112.76+£10.70 118.68+10.45 C .003 957
T*C 343 .562

PL CTRE 12233+9.22 122.37+10.04 T 6.026 .020*

(Rt) MTRE 119.07+9.29 12353+ 9.26 C .095 761
T*C 5.802 022*

cs CTRE 100.00 +6.40 101.85+£7.29 T 30.015 <.0071***

(Rt) MTRE 97.96+7.51 102.48+8.54 C 330 570
T*C 2.388 132

AN CTRE 63.88+6.05 65.90+5.74 T 11.598 .002**

(Lt) MTRE 64.13+7.35 66.49+6.06 @ .040 843
T*C .070 794

PM CTRE 116.47+7.83 12091+ 9.12 T 24373 <.007***

(Lt) MTRE 120.91+9.12 12244+12.07 C 011 918
T*C 2.114 .064

PL CTRE 122.08+9.03 12355+ 7.68 T 4.016 054

(Lt) MTRE 116.84+9.90 120.48+11.55 C 1.800 189
T*C .728 400

cs CTRE 100.81+5.83 103.45£6.15 T 30.015 <.0071***

(Lt) MTRE 9842+7.01 103.14+8.81 C 330 570
T*C 2.388 132

Values are means +SD.

AN, anterior; PM, posteromedial; PL, posterolateral; CS, composite score; Rt, right; Lt, left; CTRE, Core-tex tibial rotation exercise; MTRE, Manual tibial rota-
tion exercise; T, time; C, condition; TxC, time x condition.

*p<.05,%p<.01,*p < .001.

Table 7. Change of Shark skill test

Condition Pre post F p
Rt CTRE 7.04£0.70 6.27£049 T 50.586 <.001%%*
MTRE 7194063 641067 C 594 447
T*C 001 974
Lt CTRE 7.20+£0.65 6.19+£0.45 T 70.952 <.007***
MTRE 774115 6.56+£0.74 C 3.560 .069
T*C 434 515

Values are means = SD.
Rt, right; Lt, left; CTRE, Core-tex tibial rotation exercise; MTRE, Manual tibial rotation exercise; T, time; C, condition; TxC, time x condition.
XXX

p<.001.
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