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| Abstract |

PURPOSE: The purpose of this study is to determine the
effect of therapeutic exercise on pain, range of motion and
strength, and balance ability in a patient with an anterior ankle
impingement (AAI).

METHODS: A-32-year-old male presented limited ankle
motion and pain with forced dorsiflexion at both ankle joints.
Inresponse, a therapeutic exercise program consisted of ankle
joint mobilization, strength exercises using an elastic band,
and proprioceptive exercises including semi-squats and a
one-legged standing exercise with open and closed eyes. The
program was performed for 40 min/day, twice per week, for
8 weeks. Pain, range of motion (ROM), and muscle strength

(ankle dorsiflexion, plantarflexion, inversion, and eversion),
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as well as a one-legged standing test of both ankles, were
measured before and after 4 and 8 weeks of therapeutic
exercise.

RESULTS: VAS decreased in both ankles after 8 weeks of
exercise, respectively, compared to baseline levels. Range of
motion and strength increased in both ankles for dorsiflexion,
plantarflexion, inversion, and eversion after 8 weeks of
exercise compared to baseline levels. In addition, the ability
to perform a one-legged standing test with eyes opened and
closed improved in both legs after 8 week of exercise
compared to baseline levels.

CONCLUSION: These results suggest that therapeutic
exercise improves pain, ROM, muscle strength, and

balancing ability in patients with AAI.

Key Words: Anterior ankle impingement, Therapeutic

exercise, Ankle pain
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Table 1. Therapeutic exercise protocol.

Order . .
. P T Int
(Time) eriod ype ntensity
Wann.—up Gastro-soleus stretching
(5 min)
Ankle mobilization 5 min
Strengthening ankle muscular using elastic band 10 rep x 3 set
Exercises 1~8 week Semi-squat exercise
(30 min) . i ) Rest:
One-leg standing exercise with opened eye Between set: 30 sec
One-leg standing exercise with closed eye Between exercise: 1min
Cool-down

(5 min)

Gastro-soleus  stretching
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Table 2. Changes of pain at before, after 4- and 8-week of therapeutic exercise.

Rt Lt
Before After After Decrease Before After After Decrease
4-week 8-week (%) 4-week 8-week (%)
\(/A)S 74.00 43.00 10.00 86.50 67.00 27.00 12.00 82.10
mm
VAS = Visual analogue scale; Rt = Right; Lt = Left; Decrease = the ratio of before to after 8-week
22 o, FAAL B e AN FAS  Zrh UE FUY ABHIE 02% Aol L5
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Table 3. Changes of ankle joint range of motion at before, after 4- and 8- week of therapeutic exercise

Rt Lt
Before After After Increase Before After After Increase
4-week 8-week (%) 4-week 8-week (%)
I(DOI; 3.40 8.80 18.40 441.17 4.70 11.70 19.60 317.02
PF
© 24.80 29.20 35.70 43.95 28.20 37.60 41.20 46.09
(1) 23.60 30.80 31.40 33.05 18.00 27.00 29.70 65.00
E 8.70 11.20 13.10 50.57 6.90 9.80 12.70 84.05

©)

Rt = right; Lt = left; DF = dorsiflexion; PF = plantarflexion; I = inversion; E = Eversion; Increase = the ratio of before

to after 8-week
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Table 4. Changes of ankle joint isometric strength at before, after 4- and 8-week of therapeutic exercise

Rt Lt
Before After After Increase Before After After Increase
4-week 8-week (%) 4-week 8-week (%)
DF
(k) 3.20 7.90 10.10 215.62 2.40 6.10 9.10 279.17
PF
(ke) 10.30 13.20 18.30 77.67 8.80 14.20 19.20 118.18
1
(k) 6.30 7.50 8.70 38.09 5.60 7.10 7.40 32.14
E
6.80 7.70 8.10 19.11 6.50 6.50 7.60 16.92
(kg)

Rt = right; Lt = left; DF = dorsiflexion; PF = plantarflexion; I = inversion; E = Eversion; Increase = the ratio of before
to after 8-week

3. ¥=E S 289 Hat & 45 5 770 ke, & 85 ¥ 810 keo.=2 F7}
HEd SAA 29 ks Table 40 AA stplo, 9% sHx|ofA -5 Ao 650 kex} H]ws)A
Bep o) Wewdl e 28 LEXR s A &5 +& 47 5ol 650 ke, 5 85 Fof 7.60 ko= F7}
Aol 3.20 ke WA 25 45 5o 7.90 kg, 5 SH3T.
8750 1010 kgo = F7Ist3l o, 9% Al &
Hofl 2,40 ked} vl )N 5 45 Fof 6.10 ke, &5 4. YS9 Hat
85 ol 9.10 kg2 = F7lsFTh WHEEH 2 < w352 9| HSh= Table 50| AR BEe} o], 2.2
g2 285 shAoA 5 Aol 1030 kel vl s A 59 =25 T oA AEA7= 25 A9 10463
& 45 Fof 1320 kg, & 85 ol 1830 kgo= oF HjushA F 45 Fof 15663, 25 8F 5o 2627
S7IstR o, A% siA|of|A 25 Zof 880 ket v]al 22 F7elglon, 959 e &5 ol 1842
A1 5 45 Fofl 1420 kg, & 85 Fof 1920 kg 29} v A F 45 Fof 8422, 25 8F Fof
2 S7leloAT: HEH Y] 82 225 ShA| oA 323022 F7RsHAY. L85 wa A2 AH A
& Aol 630 ket BlaLsfA 25 45 Fof 7.50 ks, IA7|E &F Aol L7320} vlasiy 5 45 F
&5 87 50| 870 kg 2 F7I5HR o1, A% 5A] o] o 360%, & 85 Fof 103122 F7IstRom, d%
A & Aol 5.60 ke vju A 5 45 5o 7.10 of Bfolle & Aol 81529 vlusiA 5 45
kg, -5 8F Fofl 740 kg2 2 F71SIAT. 715 9 Fof 8.63%, & 85 Fof 122422 F7I8lATh

T LE% S oIA & Aol 680 ke v]als|A]

Table 5. Changes of balance ability at before, after 4- and 8- week of therapeutic exercise

Rt Lt
Before After After Increase Before After After Increase
4-week 8-week (%) 4-week 8-week (%)
OLS Wl(tilegye PN 046 15.66 2627 151.15 18.42 2842 3230 7535
OLS with eye close 73 1.60 1031 495,95 o 1s .63 1224 s

(sec)

OLS = One leg standing test; Rt = Right; Lt = Left; Increase = the ratio of before to after 8-week
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