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<Abstract>
Purpose : The purposes of this study were to compare the muscle activity ratio of tibialis anterior (TA) /
extensor digitorum longus (EDL) during the active ankle dorsiflexion in subjects with the normal toe (NT) and
the hammer toe (HT).
Methods : Nineteen subjects with the NT group and nineteen subjects with the HT group were recruited for this
study. The muscle activities of TA and EDL were measured by using surface electromyography (EMG) and the
angles of ankle dorsiflexion and eversion of the subtalar joint were measured by using 3-dementional motion
analysis during the active ankle dorsiflexion in prone position.

Results : The muscle activity ratio of TA / EDL was significantly lower in the HT group compared to the NT
group (p<.05). The angle of ankle dorsiflexion was significantly lower in the HT group compared to the NT
group (p<.05).

Conclusions : These results suggest that muscle imbalance between TA and EDL muscle and decreased ankle
dorsiflexion range of motion may contribute to hammer toe deformity. Further studies are needed to confirm
that the correcting of this imbalance and the increasing ankle dorsiflexion could improve toe alignment in the
subjects with HT.
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Table 1. Descriptive characteristics of the subjects (Mean+SD)
Variable NT (n=19) GmgT(ljnjf;) P
Age(years) 24.0£2.7 22.1£1.8 37
Height(cm) 170.63+8.8 166.448.1 81
Body weight(kg) 60.4+14.2 57.0£10.2 40
Foot length(mm) 223.8+1.6 222.83+1.8 .86
ROM of 2™ MTP joint extension(®) 27.8+6.4 8.5£7.3 .00

NT: Normal toe, HT: Hammer toe.
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Fig 1. Site of single marker for measurement of (A)
ankle dorsiflexion and (B) eversion of subtalar
joint
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Fig 2. Site of electrodes for tibialis anterior (TA)
and extensor digitorum longus (EDL).

1. 2

ok

VS [==m=1 i

oI

AAEZY %MVICHS A% Wt & 1o %
A e oA felakAl Wekal (p<.05), A4
2] %MVICH-S 874 et #Roh X ke
oA fFostAl =T (p<05). AAEZ I AA
AT BAE v A ke ¢ Eo U] 3
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(Table 2).

Table 2. Comparison of %MVIC of TA, EDL and TA / EDL muscle activity ratio between HT and NT

(MeantSD)
Variables NT group HT group P
TA%MVIC 80.23+11.23 51.64+14.30 .00*
EDL%MVIC 74.66+16.38 88.44+22.77 .04*
TA / EDL Muscle Activity Ratio 1.12+0.26 0.59+0.15 .00*

* Statistically significant at the level of p<.05.

NT: Normal toe, HT: Hammer toe, TA: Tibialis anterior, EDL: extensor digitorum longus, MVIC: maximum voluntary

isometric contraction.

Table 3. Comparison of ankle dorsifelxion and eversion of subtalar joint between HT and NT (MeantSD)

(degree)
Variables NT group HT group p
Dorsiflexion 22.38+8.42 5.04+2.41 .00*
Eversion 15.99+£3.70 11.9243.93 25

* Statistically significant at the level of p<.05.
NT: Normal toe, HT: Hammer toe
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