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Correlation analysis of gait characteristics and X -ray parameters in patients with degenerative
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[Abstract] Objectives: To analyze the gait characteristics of patients with degenerative scoliosis (DS) and
explore the relationship between the gait characteristics and image parameters on X-ray. Methods: 9 DS
patients of 67.7+3.1 years old(63-73 years) were included in the study. The three—dimensional gait motion of
the patients was analyzed with a SMART-D 400 infrared motion capture system, including spatiotemporal

parameters(stride length, stance time, swing time, stance cycle, swing cycle, single limb support cycle, double
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limb support cycle, absolute velocity, relative velocity,
deviation index(GDI), and
Sm and the last 5Sm, the dynamic pelvic tilt in motion cycle(PTM)]. The thoracic kyphosis angle(T5/T12 Cobb),
lumbar lordosis (LL) angle (L1/L5 Cobb), sacral slope(SS), pelvic incidence (PI), pelvic tilt(PT),

between Pl angle and LL angle(PI-LL), sagittal vertical axis(SVA), degenerative scoliosis segments and angles

step frequency, step length, and step width), gait

spinal balance parameters[thoracic—whole spine coronal angles(TS-CA) of the first
difference
were measured on the full-length X-ray. The patient’s GDI values were counted whether within the normal
range(>100), and then paired T—test was used to compare the spinal balance parameters of the first Sm with
those of the last Sm. The gait characteristics of DS patients were summarized. Spearman correlation analysis
was used to examine the relationship between spatiotemporal parameters and radiographic parameters. Results:
The spatiotemporal parameters of the patients were: the stride duration 1.16+0.21s, the support duration 0.79+
0.15s, the swing duration 0.37+0.07s, the support period (67.98+2.14)%, the swing period (32.02+2.41)%, the
single foot support period (54.32+5.12)%, and the double foot support period (45.68+5.12)%, the absolute ve-
locity 0.73+0.17m/s, the relative velocity 45.33+11.20 (%height/s), the step length is 0.41+0.09m,
width 0.09£0.03m, the step frequency 106.66+17.59 times/min.
of the right and left lower extremities were 82.3+7.4 and 85.1+7.3, respectively). The TS-CA, TS-SA, and
PTM of the last Sm were all greater than those of the first 5Sm(P<0.05). The correlation analysis showed that

the step
Abnormal gait existed in all the patients(GDI

with correlation coefficients of 0.707
(P=0.033) and 0.795(P=0.010), respectively. And PI-LL was stronly positively correlated with TS—-SA, with a
coefficient of 0.703(P=0.035). The swing time was strongly negatively correlated with LL with a correlation co-

absolute velocity and relative velocity were positively correlated with LL,

efficient of -0.703(P=0.035). SS was strongly negatively correlated with step width, with a correlation coeffi-
cient of -0.868(P=0.002), but no significant correlation with other parameters. Conclusions: DS patients have

significant gait abnormalities, and spinal imbalance increases significantly during walking. The abnormal gait of

patients is significantly related to spinal imbalance (reduced LL and PI-LL, and increased SS).

[Key words] Degenerative scoliosis; Gait motion analysis; Dynamic evaluation
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Figure 1 The marker point during gait analysis. Figure 2 Schematic diagram of dynamic spinal balance parameters a

Thoracic—whole spine coronal angle, TS—CA b Thoracic—whole spine sagittal angle, TS-SA ¢ Pelvic tilt in motion cycle,

PTM(C).
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Table 1 Comparison of dynamic spinal balance

parameters

F—15m i —1 Sm HE Pl

First 5m Last 5m t value P value
SR T O AR AR
TS—CA(°) 2.88+2.32 4.34+2.71 -3.125 0.014
SR AR T A A7)
TS—SA(°) 13.66+£7.34 17.08+8.63 -2.783  0.024
B S AR
PTM(°) 47.64+£591 51.66+7.21 -4.685  0.002

BB R FR L A5 RN 2 iR  Hoh g xd
R RUR U S LL S5 IE ARG, MG R B
%24 0.707(P=0.033) .0.795(P=0.010) , 1fij 25 i
e 5 A o 2 R A DG A DG R BN -0.703 (P=
0.035),SS 545 95 2 3 UAH G A O R ECH-0.868
(P=0.002) 5 HARAZ 8O0 ARG

3 itig

LT ATT T B0 AT W HE A 5 70 L 4
SRS 73 1 Schwab 43 1 1 Roussouly 73 15
SRS-Schwab 43 IS5 R HE N AE RS AR F S
BORAL b, O BEMERR PPAL B E AT R R i 3
B0 ABIFFE I I = 420 25 0 b v] LA RO Al i
HEB TR LA, X AT e R
F18) 2R R T -8 17 00 R 2T P I L A AR AR DA
P PN T G NN P O MR i PR k) B GRINAN
R ZORS 284k, T4 T IEAl A2 DS /)™
HAREE, AM T HEA 5 AR T ARG T T
E 3

BEAEAT 9T & I, DS B HAF W] B 1y 22 38 =
CAUINPE S IDSEI s 7 RIS U & RS TN
REAAAEW] 0 22 5% ARRIESE h DS (i i AP 20
FABF RS BEAR , BT ey GPS MfFfE =, 5 Bk
HESCHERARRL  FATIA Y, 5 1E % AAH He A, DS %
e A7 AR AR T RTBT, 7 PR 351 A R I A 28
KWL Jy 6 ik o] GE TG 205 4 S B B i 2R
KA AU . Ik, DS A AL A
T A R E R SRR SR TINC,
Engsberg S5 3 DS 855 A0 g | K 1 o R
PSS L W TR NS R VNTTR = N WA e 2
FTRPEEPE LIE B ARE 22 Arima S5U820 A 93 44
ASD B RET R BEAT 20 B, KB DS M3 P
W REAL, H PI-LL 5K 2210 A % AR O
PI-LL ZZ{H R T 40°fUaR R AR+ 28 {8 A



rpE A A4 AR 2023 AR5 33 55 8 Wl Chinese Journal of Spine and Spinal Cord, 2023, Vol. 33, No.8 695

R2 PHTYRMERBGESHIBXRY

Table 2 Correlation coefficient between gait parameters and imaging parameters

eSS AR BEHE T A R B 5 R 1 B A B A

GRIE EL Al AL A

Thoracic Lumbar Sacral sl Pelvic Pelvic tilt PI-LL Ssagittal Scoliosis
kyphosis lordosis acral SIopeincidence evie vertical axis  cobb angle
5L I 0.083 ~0.603 0.383 ~0.335 0.085 0.41 ~0.25 0.117
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& B
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£ JE 1)
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I
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B 0.184 0.707" 0.324 0391 -0013  -0351 0.009 -0.32
solute velocity
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elative velocity
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tep frequency
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ep length
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Step width
VE - #P<0.05,

Note: *P<0.05.
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