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[Abstract] Objective To investigate the time- distance parameters of gait, balance function and
mobility performance in patients with neuromyelitis optica spectrum disorders (NMOSDs) compared with
healthy subjects, so as to evaluate the fall risk in NMOSDs patients. Methods Twelve patients with
NMOSDs and 9 healthy subjects with matched age and sex were enrolled in this study. The time-distance
parameters of gait (including cadence, stride duration, stride length, gait velocity, symmetry of phases) were
assessed using RehaWatch Gait Analysis System. The fall risk was evaluated by Berg Balance Scale (BBS),
Timed Up and Go Test (TUGT), Chair Rising Test (CRT) and Tandem Gait Test (TGT). Results
Compared with control group, patients in NMOSDs group had slower cadence (1 = - 5.354, P = 0.000),
prolonged stride duration (¢ = 4.045, P = 0.005), lower stride length (r = - 7.243, P = 0.000), slower gait
velocity (¢ =-10.161, P =0.000), decreased symmetry of stance phase (¢ =-2.220, P =0.050) and symmetry
of single support phase (¢ = - 2.359, P = 0.020), spent more seconds in performing TUGT (1 = 3.197, P =
0.024) and finished fewer numbers of steps on TGT (Z =-1.544, P =0.049). In BBS, items related to static
balance (including nonsupported stand and sit) got higher scores than items related to dynamic balance
(including picking up something on the floor when standing). Conclusions NMOSDs patients had
abnormal time-distance parameters in gait cycle, decreased balance function, especially dynamic balance,
and higher fall risk. They can be improved by enhancing muscle force of lower limb and balance function.

[Key words] Neuromyelitis optica; Gait; Movement disorders

doi:10.3969/j.issn.1672-6731.2018.01.011

YE# P 100730 v [ S 2% Rh 2 Be b at DR B 24 e A6 5 BRI B e O {27 35 M) 9 s 2 e S R OO B 7
XU, w2 FHCE S AR

JHIRAE A X H (Email :kite_liu@sina.com) ; #% fE (Email : xuyanpumch@hotmail.com)



66 - o B 2 A 2018 4 1145 18 4555 1 )

Chin J Contemp Neurol Neurosurg, January 2018, Vol. 18, No. 1

Pl 2276 B8 28 1% 2 20 (NMOSDs ) J2& K bl 28
R GERAENE LRI , LA BE S 5 19 ML A 4 0 g 2= 9 40
N, 32 R R 2 TGRS, R AE T
N, e 4 S EOTEIRERETT o LA 2 B A0
RPN 18 ) F GEAR CAE AR TR AR TE Ty
AR SR T S 0T D e AT E R D, AR T H R
A O E 1 WS ED o ASWE ST B L 22 A A
F PN B IR T O B A A h BE AT R
RE 7, DU F A Pt 22 5 1 2% T3 2 0 s AR 3 ) Bk 31
RS

BHEFE

— Il R B R

LA ARRE (1) B4 28 8 2 % R 2
Wi 5 A 2015 412 Wi bs of o (2) AW 5% 2 b 5t B
P B i RS P Oy S W HE, Ir T R E SRR
B0 ) O 4 3 A W] 15

2. HEBRARME  JCH ST AT E 10 m £ H At R 42
RGP R B % R GE B -

30— MemoEl (D) A B BRI RE WA
(NMOSDs 4 ) : i #% 2 A 1 i Ak (MS) FAE pf 28 6 i
G Z2 B B A 1 (el AU T ORI B e 2 ) A AT
F 2011 4F) Hf 2016 4F 1-10 H £ A 5 0 F1 B2 B i 12
A AL ot 25 9 8 A T AR 9 S A Sk 1249, 38k Lok
WS 28~ 675, (43.83 £13.33) & KIRAEIR
6 ~ 60 %, H AL AR % 34.52(29.71,52.02) % ; 9k 12
0.17 ~22.00 4, FP v J 72 3.13(0.65, 11.52) 4F 5 i A8
AT 48 151 (8.33%) , K i F1H 4 1 51 (8.33%) , 1L
i 22 RS 8 4 151 (33.33%) , i 1 A1 88 3 491 (25% ),
PR 28 i T A 151 (8.33%) , KMk i T A B
11 (8.33% ) , M4 £ . K B i F A1 E B8 1 6
(8.33%) o (2) IE # X HRZH (X HRZ ) - 3% 4 (] 30 8 38
Bt 1 A7 VA A% A A 1) fedt B A B A Sk o 8], Wk N AT B
10 m, JC HAth Pl 28 32 48 2 93 AL UL DA B % 3R SR 920
Yotk iy 26 ~70 & F-34(49.33 £16.54) %
W 4152 33 PE B (Fisher # VI HE 2R3 . P = 1.000) Fl4E
W (1=-0.814,P=0.436) 2 F LG5 X,

= MRk

LB H R RehaWatch B 0 #r 24
(7% [ Hasomed GmbH A &) X 4l Z i & 17 £ &
GHT, B R R LA A A B K P ORI AT
A I AR BR A, G, 0 BRI 8 5RO X BR
FEEC(ST) = Je/IME A2 sS4 M) 7 f5 KAR A2 B8 A7

ill) x 100% ', BEAEAE K 100% .

2. F- M Uy ae ATk e SR R Berg °F- i
i % (BBS) ¥ 4 °F i T g, & 57 - 47 8 1 B a8
(TUGT) .3 &2 56 (CRT) FlE B4k A AW (TCT)
M ATERE S (1) BBS 3 . T2 W T A1 F
7 B A 1 BB AR B R A R
A F5 A 07 3 TG SR N7 JCEE T AR AL 3 7 A
T VEERE JC S ER M H kST OB I 3 ST S ST A
PR A Sl 37 A5 DA H TG B2 0 kT A B B )
J5i & 360°%% B TG S 5 3l 37 R R BCE B B
B T B4 DG S A Sl S RT3t T S 14 TN %%,
TN 2R 0 ~ 455, B PE4y 56 43, P43 BA P 5 T
REME 22, o, 41 ~ 56 47 ARSI XUES L 21 ~ 40 43
hy R AR XK, < 20 43 A e R AED XU o (2) TUGT Wl
g VN CRT S R TGT g s SR R B PR
E i PE AT L BE T vk T TR A O A B A
HE AR ANATERE J1 . TUGT I 56 VR f 4 Ak 1 5
b b PR A 3 m Wb B — ML bRl B
SET A, DASR PR R B | m) A E 3 mOBU
R AR 0 5 % B 0] 2 5 R A B AR R R RE TR
GRS A s e e R o R o= S D
(], JoT JFRY Ao I) f Jed F- fiy Dp e RN ATk BB R fE . CRT
N 565 Ve FB 3 A FE A R b, BT R R0 RS R L DA A R
TR SR AR A U R S UK, T SR B R R A A S IR A
Ji T R 2 fi A Ay 1) BF R) T R ) R P-4 D) fE
FEAE . TGT I 56 W £ 35 3 57 A, T b TAT — L 28 XU
SRR AT TG E 3 2217 8 45, i St R % 1 F 98 Al
()20 50, B 58 LR A0 B0 22 1 i D) g e

3.4 ik R SPSS 19.0 484 ik
AT AL 3055 40 B o T ECTRE LU X B0R B L (%)
B8R (%) F£oR, R H Fisher B VI LR 2. IE S
%% Kolmogorov-Smirnov K 56, Jr 25 55 PE R 56 R
FH Levene £ 55 o 5 1E 25 43 4 (19 11 i 95 8 LI B +
Bt 22 (x = s) R, R FH P00 ST REAS 1 ¢ K 30 5 &2
NN TN R i S DN R A L vy TR A
(Pas,Prs) 138, K FH Mann-Whitney U ;. LI P <
0.05h 2R HAGIHH#E L,

g R

— LB SW

555 B ZH AH G, NMOSDs 41 88 3% 45 25 J5 1 op 4
BRI (P =0.000) A B} 4E K (P =0.005) 25 K3/
(P =0.000) 4 #3512 (P = 0.000) . 3¢ £ 1 XF Fx 1k



rh | BRI 22 B 2 35 2018 48 1 T 45 18 4545 1 10

Chin J Contemp Neurol Neurosurg, January 2018, Vol. 18, No. 1 .67 -

R PAXIELEHIS TS B (R +5)
Table 1. Comparison of time-distance parameters in gait

cycle between 2 groups (x £35)

Control NMOSDs
(N=9) (N=12)

Cadence (step/min) 116.52+7.25 98.25+11.33 -5.354 0.000

Ttem t value P value

1.05+0.09 1.24+ 0.15 4.045 0.005
1.32+0.11 0.94+ 0.20 -7.243 0.000
Gait velocity (m/s) 1.12£0.16 0.69+ 0.17 -10.161 0.000

Symmetry of stance  98.92+0.52 96.02+ 4.54 -2.220 0.050
phase (%)

Symmetry of mid
stance phase (%)

Stride duration (s)

Stride length (m)

95.40+£3.02 92.77+ 527 -1.420 0.166

Symmetry of pre- 93.83+4.93 86.62+12.60 -1.636 0.091

swing phase (%)

Symmetry of initial ~ 94.29+5.78 88.79+ 8.42 -1.411 0.109
double support
phase (%)
Symmetry of single
support phase (%)

97.59+1.41 90.74+ 8.66 -2.359 0.020

Symmetry of final 92.09+5.83 90.07+ 9.20 -0.483 0.570
double support

phase (%)
Symmetry of
minimum foot
angle (%)
Symmetry of
maximum foot
angle (%)

95.67+3.16 89.65+11.61 -1.125 0.148

89.36+6.33 80.05+17.58 -1.762 0.116

NMOSDs, neuromyelitis optica spectrum disorders, i #l 2 4 #f 48
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Table 2. Comparison of balance function and mobility
performance between 2 groups

Group N BBS (x £, score) TUGT (x s, s)
Control 9 53.83+ 1.84 8.05+1.58
NMOSDs 12 44.17+10.36 19.58 +8.94

t value -2.174 3.197

P value 0.082 0.024

Group N CRT (x s, s) TGT [M (P2, Ps), step]
Control 9 9.88+ 2.17 7.00 (5.50, 8.00)
NMOSDs 12 16.38 +10.66 3.50 (0.00, 7.75)

t or Z value 1.436 -1.544

P value 0.211 0.049

Mann-Whitney U test for comparison of TGT, and two-independent-
sample ¢ test for comparison of BBS, TUGT and CRT. NMOSDs,
neuromyelitis optica spectrum disorders , fl il 25 15 56 R i 2 BI0 5
BBS, Berg Balance Scale, Berg *f- i i %2 3 TUGT, Timed Up and
Go Test, #2357 -173E 7HH I 5 ; CRT, Chair Rising Test, 3t &2 Il 45 ;
TGT, Tandem Gait Test, i B LA MR
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