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Purpose: The aim of this study was to investigate relationship between the angle of the first metatarsophalangeal joint (1st MPJ)
and the dimensions of the abductor hallucis; dorso-plantar (DP) thickness, medio-lateral (ML) width, and cross-sectional area (CSA),
in subjects with and without hallux valgus.

Methods: Sixty feet, mean (SD) age of 22.5 (2.1) years old, were included in this study (hallux valgus = 30; control = 30). An
X-ray device was used for measurement of the angle of the 1st MPJ, and an ultrasound system was used for determination of
mean (SD) DP thickness, ML width, and CSA of the abductor hallucis muscle in each foot from three trials.

Results: The results showed the DP thickness, ML width, and CSA of the abductor hallucis did not differ significantly between
subjects with and without hallux valgus. In addition, the correlations between the angle of the 1st MPJ and DP thickness, ML
width, and CSA of the abductor hallucis showed poor correlation (Pearson r=-0.09, -0.20, and -0.18, respectively).

Conclusion: Based on these findings, we speculate that morphological changes to the abductor hallucis muscle cannot be
representative of the angle of the 1st MPJ, and also cannot be used in differentiation between subjects with and without hallux
valgus.
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Table 1. General characteristics of subjects

(N=30)

Normal subject (n=15)

Hallux valgus subject (n=15)

Mean + SD* Range Mean + SD Range i
Age (yrs) 220+ 19 20.0 ~ 28.0 23.0+23 21.0~29.0 0.126
Height (om ) 168.2 + 8.1 156.0 ~ 179.0 169.5 + 9.4 153.0 ~ 181.0 0.262
Weight (kg ) 64.8 + 12.3 48.0 ~ 87.1 61.0 = 10.9 42.0~ 86.0 0.443
Body mass index (kg / m*) 23.4 + 3.1 18.8 ~ 30.3 211+ 2.7 15.6 ~ 29.4 0.640

*SD: standard deviation

Table 2. Group comparison of cross-sectional area, dorso-plantar thickness, and medio-lateral width between subjects with and without hallux

valgus (N=60)
Normal hallux (n=30) Hallux valgus (n=30) o
st MPJ angle () 12.31 + 1.76* 22.18 + 3.81 0.000
Cross-sectional area (mt) 122.4 + 30.49 116.33 + 41.32 0.520
Dorso-plantar thickness ( mm ) 6.82 £ 1.00 6.69 + 1.19 0.667
Medio-lateral width (mm ) 21.01 £ 2.88 20.10 £ 4.31 0.343

*mean =+ standard deviation,
N: a number of foot, MPJ: metatarsophalangeal joint

Table 3. Correlations between angle of metatarsophalangeal joint and cross-sectional area, dorso-plantar thickness, and medio-lateral width

of abductor hallucis

(N=60)

Angle of metatarsophalangeal joint p
Cross-sectional area -0.18 0.081
Dorso-plantar thickness -0.09 0.250
Medio-lateral width -0.20 0.066
N: a number of foot
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