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Plantar pressure distribution of landing movement in athletes with
ankle instability

Miyakawa Shumpei, Mukai Naoki, Shiraki Hitoshi, Takemura Masahiro,
Fukuda Takashi, Yamanaka Kunio, Hagiwara Takehisa

Abstract

This study aimed to clarify the characteristics of foot position with ankle instability on landing
movement as one traumatic mechanism for ankle sprain. Materials and Methods: Subjects were
6 soccer players with instability of the ankle joint on one side (instability side; IS) and a normal
contralateral side (normal side; NS). Subjects performed a one-leg landing from a 30-cm high
platform to the force plate[references are not included in abstracts], for a total of 5 times. Patterns
of plantar pressure distribution, landing time, plantar pressure distribution and point of maximum
pressure were measured. Results: The NS displayed a Toe/1st-4th metatarsal head pattern, while the
IS displayed a Toe/2nd-5th metatarsal head pattern of plantar pressure on landing. No significant
differences in landing time were noted. Plantar pressures at the 4th and 5th metatarsi and lateral
heel were greater in the IS than in the NS early in landing. Conclusion: Ankle instability appears to
be associated with inversion on landing movement. This may represent one cause of repeated ankle

sprain.
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Tablel the physical characteristics of subjects

Subjects No. Hight (cm) Weight (kg) age (yrs) Player's Career (yrs) | Instability Side Position
1 176 70 22 15 Right FW
2 166 58 24 16 Right MF
3 164 64 23 16 Left MF
4 179 65 22 14 Right GK
5 175 70 22 15 Left DF
6 175 65 23 14 Right DF
Average 172.5 65.3 22.7 15
S.D. 6.02 4.46 0.82 0.89
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Table2 The list of evaluating for ankle functional instability

Scoring Scale rt. It.
none 20 20
in exercise 15 15
pain walking on rough road 10 10
walking on flat road 5 5
always severe pain 0 0
none 10 10
swelling after exercise 5 5
always 0 0
none 25 25
1-2times on exercise in a year 20 20
1-2times on exercise in a month 15 15
sensation for instability
walking on rough road 10 10
walking on flat road 5 5
always 0 0
none 5 5
difficuity of motion moderate in the morning or exercise 2 2
always severe 0 0
no problem 10 10
up and down stairs axiety cause of instability 5 5
impossible 0 0
no problem 10 10
runing feel anxiety because of instability 5 5
impossible 0 0
no problem 15 15
ADL no problem except in sports activities 10 10
difficulty in playing some sports activities 5 5
difficulty in ADL 0 0
no need 5 5
need of some suport need for sorts activities 2 2
need for ADL 0 0
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(a)

(b)

Figurel The stress roentogenography of the ankle joint
Methods evaluating mechanical instabilities of the ankle joints with plain stress
roentogenographies. Left figure (a) shows the talar tilting angle @ (degree) .
Right figure (b) shows the rate of anterior displacement; (AC/AB) X 100(%) .

Figure2 Landing movement from the 30cm high box to "Foot Scan".
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Figure3 [ shows the points at which pressures were measured.
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Figure4 The evaluation for functional instability. There is statistically significance between IS and NS.

Table3 Talar tilting angle and rate of anterior displace of talus in IS and NS.

Instability side (IS) Normal side (NS)
subjects Talar tilting angle | Rate of anterior displacement (%) | Talar tilting angle | Rate of anterior displacement (%)
1 7 30.0 4 16.7
2 5 233 3 20.0
3 16 24.1 4 16.7
4 10 26.7 3 16.7
5 7 313 4 21.9
6 12 37.5 5 18.8
Average *9.50 * % 28.8 *3.83 * % 18.4
SD 4.04 53 0.75 22

% statistically significance between IS and NS in talar tilting angles.

% sk statistically significance between IS and NS in rates of anterior displacement.
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Table4 Classification of patterns in landing

Patterns in landing IS NS
Toe - 1%-4"™ metatarsal head 1 (40%) 2 (20%)
Toe * 1°-5" metatarsal head 2 (40%) 2 (40%)
Toe - 2"-5" metatarsal head 2 (20%) 1 (40%)
1}
' .
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Figure5 The change of pressure at 4" metatarsal head. The pressure difference was
statistically significant between IS and NS from 12msec to 33msec.
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Figure6 The change of pressure at 5™ metatarsal head. The pressure difference was
statistically significant between IS and NS from 18msec to 45msec.
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Figure7 The change of pressure at lateral heel. There was statistically significance

between IS and NS from 24msec to 48msec.
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Figure8 The time to peak pressure at 1* metatarsal head in landing movement, There
was statistically significance between IS and NS.

Figure9 The time to peak pressure at 5" metatarsal head in landing movement, There
was statistically significance between IS and NS.
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