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| Abstract |

PURPOSE: This study examined the changes in the
cross-sectional area (CSA) of the abductor hallucis muscle
during various ankle positions while performing toe-
spread-out (TSO) exercise.

METHODS: Thirty subjects with an average age of 22.1
years were recruited for this study. All subjects were firstly
measured for the angle of their first metatarsophalangeal joint
using a goniometer. Those with angles greater than 15° were
allocated to the HV group. The remaining subjects were
placed in the normal group. The CSA of the abductor hallucis
was measured by ultrasound in the resting position with no
movement and three ankle positions: neutral (0°),
plantarflexion (30°), and dorsiflexion (30°). All data were
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analyzed using a two-way mixed analysis of variance between
the groups (normal and HV group) and within the groups
(resting, neutral, plantarflexion, and dorsiflexion) to
determine the group x position interaction effects.
RESULTS: During TSO exercise in the normal group, the
CSA of the abductor hallucis was significantly greater in
both the plantarflexion and neutral positions compared to
the resting position (p.gj < .01), and plantarflexion was
significantly greater than the dorsiflexion position (pagj <.01).
During the TSO exercise in the HV group, the CSA of the
abductor hallucis for plantarflexion was significantly greater
than it was for the resting, neutral, and dorsiflexion positions
(Pug < O1).

CONCLUSION: Based on the above results, the TSO
exercise in plantarflexion is an effective rehabilitation

exercise for subjects with HV.
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Table 1. Subject characteristics

Variable Normal Group (n = 15) Hallux Valgus Group (n = 15)
Age 22.32 21.73
Height (cm) 164.93 170.94
Body Weight (kg) 59.77 64.86
BMI (kg/cm®) 22.09 22.19
Angle of the First-Metatarsophalangeal Joint (°) 9.30 17.38

lo Hi
i3
o
A
o
_?L
pach
|o
H
K i
N~
=
P

¢l ¥ 3: BUIRB-201908-HR-013),
9l EAL Theu} ZriTable 1)

[e}
Q30, SG Healthcare Co Ltd., Korea)2 &3t 7 iz
& Stk 1)

3. iEdy

& dToM e AR 4R SA5
el A7+ RS2 ARl FE2 90° w8 viE
oot S5kl TUR SHATE bl @R i At
o} AAL7H Aviy W FE3 e 2w o) F5l
247 He FAlet F A AR S A Teal
e olFE Ade T 3W SAT F Batgks AT

Fig. 1. Experimental equipment (A: slant board; B:
ultrasound Q30).
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Fig. 2. Sequence of toe spread out (A: lifting the toes; B: flexing little toe toward lateral side; C: flexing great toe toward

medial side).

Fig. 3. Ultrasound imaging of the cross-sectional area of the abductor hallucis.
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Table 2. Comparison of the cross-sectional area of the abductor hallucis following the ankle positions (Foot = 60)

During Toe Spread Out

Resting Neutral Dorsiflexion Plantarflexion P
Normal 221 cm? 2.36 cm? 227 cm? 2.48 cm? < .001

Hallux Valgus 2.03 cm? 2.19 cm? 2.14 cm? 2.35 cm? < .001
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Fig. 4. Comparison of the ultrasound cross-sectional area of the abductor hallucis following the ankle positions (A: Normal
group; B: HV group).
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