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Abstract

BACKGROUND: Recent studies have shown that patients with unilateral chronic ankle instability have bilateral sensorimotor impairment. However, it is still
unknown how bilateral sensorimotor impairment affects the biomechanical characteristics of the affected and unaffected sides.

OBJECTIVE: To investigate the kinematic and kinetic characteristics of the bilateral lower limbs in patients with unilateral chronic ankle instability during lateral
cutting maneuver.

METHODS: Eighteen patients with unilateral chronic ankle instability and eighteen healthy subjects were recruited. The patients with chronic ankle instability
completed 90° cutting on the affected and healthy sides. The healthy subjects completed 90° cutting on the dominant side. The kinematic parameters of

the lower limbs during lateral incision were collected using an infrared high-speed motion capture system, and the kinetic parameters of the lower limbs
were collected using a three-dimensional force platform. Paired and independent sample t-tests were used to compare differences in various biomechanical
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variables.

RESULTS AND CONCLUSION: (1) Compared with healthy subjects, patients with chronic ankle instability showed higher ankle inversion (P=0.047) and internal
rotation (P=0.046) angles on the affected side, and higher ankle inversion angles (P=0.049) on the unaffected side. Compared with the affected side, the

knee valgus (P < 0.001) and hip adduction (P=0.046) angles of patients with chronic ankle instability were significantly increased on the unaffected side. (2)
Compared with healthy subjects, patients with chronic ankle instability showed higher knee extension moment on the affected side (P=0.029). Compared with
the affected side, the plantar flexion moment of the ankle on the unaffected side of patients with chronic ankle instability was significantly increased (P=0.027),
and the extension moment of the knee was significantly reduced (P=0.048). To conclude, patients with unilateral chronic ankle instability have abnormal
biomechanical characteristics of the lower limbs not only on the affected side but also on the unaffected side, and there are potential risks of “giving way” or
recurrence ankle sprains on both sides. Furthermore, patients with unilateral chronic ankle instability also exhibit changes in the biomechanical characteristics

of the proximal joints in the coronal plane on the affected side.
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Figure 1 | Cutting action diagram under a 9-lens infrared high-speed
motion capture system

A7) G 4 fl 1 A28 R O 15 DAL e T A E ok B W X — By
B PO gk il e OM R B M TR S VR /7 > 50 NS
1EZ) 2 BT B R B R B T i R o R A
OB B 2, Rk, RIS ISR ECE R B RE 3%, sl
HHAE . B AR 3 AP ME. R, BRI E A
s B AR RAE 3 AP MHE. . BRI E L
J T B I S AR J038AE o SR R R A I 7 v S TR
BRI =4 F R, DR A 5l I e vy T BN 30T vy T B R
FARE . RS )15 7 5O i, BT A sl )
SR B RS AR TR R AT AR EAL . TEORTTIZ BRI
ARG, AT (<) FoRKITHEE [ BJE. AMEH /AR
HNIE, BT (+) Rl /A, B/ . e
1.5 2R LI E BRI Bz F A& L3 )%
A
1.6 SitF o4t KHI SPSS 25.0 Giih 3 A 34T G it 54k
H, P<0.05 A7 A e EM R L B R D xts KR,
F Shapiro-Wilk #6536 #f A IE 2514, SR H Levene 15 36 7 1A
T 25 ke, FrAEHR IR IES /A0 FI55 T 2 .
BRI, X N O Geih = 50ds, vF & 5Ok H [R) H R
SLREA t RS WTas sl s EdE, AN SR
BCXTREAS ¢ ke, ZHIA) LU R ARSI A t K58 . P 2
RE WS BT E L H ., 2 R4l Rk 2
e giit L Rz sk .

e

2 Z58 Results

21 BAEHHENH LGN T RS RO A R
F 18 4, B ZRE 18 4. R ILBELME, 4
HRENGE R T

22 ZRAEAAEE WFE L.



HREE PEARTEWR @72
Chinese Journal of Tissue Engineering Research  www.CITER.com
1| ZHEEKXER (n=18) %3 | MAZFRENHETE (xts, n=18)
Table 1 | Basic information of subjects Table 3 | Kinetic variables of subjects
T BHEECA RS @2 PME KA II5E MEPEBCIT A TR RS e
R
LERY (s, %) 21.6£1.5 21.0£1.7 0.254 B fefy Bt
B E (Xts, cm) 174.7+4.0 176.1+4.1 0.285 _—
P (s, ke) 68.415.7 68.7+5.9 0.880 MR 2561 (Nmyig)
IR (es, kg/m?)  22.4%13 22,1513 0.567 Eﬁ‘ﬁi; ﬁg‘ ;052?{301';7 ;05'2‘:301';9 (‘Joéii;ol-;”'
S I iy, < -0020. -242U. -2620.
I (Feb 74, ) 108 e / Shie -0.35£0.39 ~0.4240.21 -0.42+0.24
IS5 735 (Nm/kg)
s g Jee ity / A -1.01£0.28% -0.93+0.19 -0.96+0.27
23 K AaiaE LA 2. P/ M -0.5240.16 -0.53£0.14 -0.53£0.16
AiE / 41MiE 0.1610.10 0.17£0.09 0.130.07
BRICHTJI4E (Nm/kg)
| MALHESE 36 B BEMRZ IR W/ B -0.77+0.08’ -0.8210.12 -0.85+0.14
[ AE /SRR 0.71%0.10 0.68+0.12 0.71%0.18
v L WiE / 41ie 0.2310.10 0.210.12 0.20£0.09
BB A B S AN 2R T E T R AER T (N/kg)  1.94%0.22 1.94+0.25 1.87+0.21

TagE 1841 18 4

h 4

¥
Sk 3 KB
v

| L T —

2 | FIERERER
Figure 2 | Trial flow chart
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