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B E BH: FitEME AR B IE (lumbar disc herniation, LDH) & A 2 & # [8] 3L 4% JE #E 8] 4% U1 bk
R (percutaneous transforaminal endoscopic discectomy, PTED) Bl /& # & 5 36 7 F# & 2 . Fik: #&
BL 2020 48 8 Fl £ 2021 48 8 F| 75 H B &8 £ #£4T PTED # LDH 5 A 82 fil; 5 4MNEZE 82 4 X A %
Ak A B A A B R SRR R A N R T4, R B AR F B2 (Japanese Orthopaedic
Association, JOA) &4 & 1P [ 4T R AR AASE | S JEHED B M, KA EOR U AT 0%
(visual analogue scale, VAS) i\ AR BT ARG | SEFRAS. XHF S0 HTHARTEARE
TARS SR P HEME, 00 VAS 040 JOA JEMIT 25 5 F S fo e B S5 K. BR:
LDH 4l AR & 5§ K #TH) VAS iF7-%1 JOA EAE IR 3. T K. P, ERIFEMREFHATF
BX (P<0.05), LDHAARMGHEESBANFE. FK. PR ERIFEMURERFARITEREX
(P<0.05), PTED R FH#. R XEMEGRBENBEALRERFARITFEL P <005, EF#E. &
KZEZRLHZUFEL(P>0.05). RET~ AJ5 KAE R4l £ JKJE 7 318 (center of pressure, COP)
BKE. 90% COP W& ER Z FHARITFE L (P<0.05). JOA BHIT 5 Fi# (R*=0.513,P<0.05)
frK (R =0.602,P<0.05) BFMx, H5HH. B REIEM. 90% COP 4 4% H A X (P <0.05),
5 COPBAKETMH*. VASIFAE HK (R7=0.602,P<0.05) BEM*, H5 5k, %7 L4,
90% COP 1, %4 T A48 % (P < 0.05), 5 ¥ ¥#. COP B4 K E 74 %. %it: LDH i A4T PTED &
EXARTHRESAHEAEHNLE, BEEFAMRAZS] . JOA BHIT 1 VAS iF 27 DR B
LDH 5 A A B4 {81 &b 522 B BT 86 17
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Gait kinetics and postural balance before and after percutaneous transforaminal endoscopic
discectomy in patients with lumbar disc herniation *

KE Penghui, HAN Liuhu, HU Jun, ZHANG Rongyi, SONG Yang, ZHU Benfan, GUO Yuyu, WANG Likui
(Department of Pain Management, The First Affiliated Hospital of Anhui Medical University, Hefei 230022,
China)

Abstract Objective: To investigate gait kinetics and postural balance in patients with lumbar disc herniation
(LDH) before and after percutaneous transforaminal endoscopic discectomy (PTED). Methods: Eighty-
two LDH patients who underwent PTED in our hospital from August 2020 to August 2021 were selected; In
addition, 82 healthy people without neurological and motor system diseases that affect the balance ability were
recruited as the control group. All LDH patients were evaluated with Japanese Orthopaedic Association (JOA)
scoring systems before and 1 year after the PTED, and the degree of pain of the patients was evaluated by the
visual analogue scale (VAS). Gait analysis system was used to analyze the gait and postural balance of patients
before and one year after operation. The correlation of gait and postural balance parameters with VAS scores and
JOA scores was analyzed respectively. Results: There were statistically significant differences in VAS score,

JOA score, walking speed, step length, cadence and single-limb support phase between LDH patients before
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and after operation (P < 0.05), and there were statistically significant differences in walking speed, step length,
cadence and single-limb support phase between PTED preoperative group and control group (P < 0.05). There
were statistically significant differences in cadence and single-limb support phase between PTED postoperative
group and control group (P < 0.05), but without statistically significant differences in walking speed and
step length (P > 0.05). There were significant differences in center of pressure (COP) path length and 90%
COP postural sway area between before and after operation and the control group (P < 0.05). JOA score was
significantly correlated with speed (R*= 0.513, P < 0.05), step length (R* = 0.602, P < 0.05), cadence, single
support duration, and 90% COP postural sway area (P < 0.05), but not with COP path length (P > 0.05). VAS
score was significantly correlated with step length (R”= 0.602, P < 0.05), speed, single support duration, and
90% COP postural sway area (P < 0.05), but not with cadence and COP path length (P > 0.05). Conclusion:
The gait and postural balance of LDH patients after PTED are improved obviously, but there are still differences

between patients after operation and normal people. JOA and VAS scores can reflect the gait impairment of LDH
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patients, but cannot well reflect the postural balance.
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JEE ME [B] 5% 98 H4AE (lumbar disc herniation, LDH)
s lmpRE Wi, 1172 EVRIERRJE % A, LDH Ji
Nk 36% Mo LDH X ZEAR MU e 16 A0 48
2 T BUB AR 2 T RERRAS, AT 5SS
B 5 o H A2 B AMER] AL B BEAE (R A DIBR AR (percu-
taneous transforaminal endoscopic discectomy, PTED)
&z A TR, HAAG/N. WE
Peo JFRCE AR A P W TR SR SR
Tz RHEFVE SRR, WHAERHIZ (Japanese
Orthopaedic Association, JOA) 15 PN I & &
SRR AL PF 4398 (visual analogue scale, VAS) 14
o (HERERE L ZIRAF RN SUHREE .
O HLRASIFEI . N AT E L SR E T S
AR AR R EAHG, BEST RS
HMIFEE M Z#0y LDH 9 A )T ARl R BOR PR 1
BRI . A SCHERIRIE JOA JEMETE 7 5B
FIAFAE R EMCHE Y, B T EERHERLRA
HHNZSITER . P RE JI0 T NARBEAT WS AT E
M RCE T A B . YR A
7 ARG AR, MEAMER A 2R 2 BN T ok
JRAILIA g B ek 55 2 5 P47 . T4k 2 R E )
> (center of pressure, COP) Wiz zh &4 2 H T
WA AR PRt ¥, SRR COP AT L
FH R T I00 kA8 XU B LDH 98 A A7 SR 25 2y
fiE AT RE RS ©, (5 B AT e RO S A
RSP A M LDH % A PTED RJ5 (VPR
AHIE FEAE FH A2 25 0 A R0~ 465 R 0 ik R At A 1)
BRI TFRYUE, oSS, etz
JOA JEHEVE 52 F1 VAS VF 43 ARG .

gait analysis; postural balance; percutaneous transforaminal endoscopic discectomy; lumbar disc
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INFRHE: OFF & IEMER AL R HE 2 W @R
SPYRIT 3N A BLETERG OB T R AR AT AT
MATATE; @%FMERZE.

HeRpbruE: QB EOMELENRER; ©
A M e s L A ) ™ R R, @B AT
g B R AR 0 SR R S R i 0 AT s @ BB A 5
A KNI RE OB AT L34

e FEXH IR AL g N AR e VB0 52T BE 71 b
ZRIE B RGTT -

2 BIT Ik

(D FRIF: 7 NBUE 88 R BN, BT
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MERH R, MIRL, BEREEREM RN
BNEEES 2 mm PA b, BE N EEALET N I, SR
TAEER, %av).

() RJGabEE: ARJG T LUK FERIGIT 3 R,
ARJGH 1 REEFE RS T NHEs0, 5 PR 1
NHL 3AH NG 5

3. B R AT

K & KF] BTS P-WALK =4EIZ 52 R 4
2 FRBO VPG I3 BT NS4l J P4 , BTS P-WALK
B2 N T A KA H D AR LR, nlE T R S
B 7 PPk A AT R R A A . iR
KA K BHE 1 G-STUDIO (Version 2.0) #3475 kb
H, FELSMEEESH.

(D BEME: BESFICPREREN, K
PRk B EE E KGR, 2l DL E CERR W IE
W e R, 2l IR b AT
172 aREE, RACssR 2 VORI B .

(2) FRAPATINR: AR Re 0k 5~
SR A A AR T T T BR AL
XA RE SR, BT SR TE A HRRAS T 78 ik
SPATRE TR A TR S SR AR b, P
FHREE, WFALRTE, WEFTRE, 5%
G S e = i <V el =P R Tab 1 <y ek e
COBE 1, e [ A 30 s, BT Ak Ey e 1R —
2GRN RHAT, EREIA0E, AR R
FH BRI 24 BB 250

4. WEEHR bR

1d3% LDH 7 AARATHIAR 5 1 4 JOA IEMEVE 7
1 VAS ¥4y, F£id 3 LDH 9 A AR AT A J5 A {8 B

Bl1 PR G
Fig. 1 Postural balance test with eyes closed
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MHARDESH, aiEPE, B B, R
TR R SRS COP /2K (COP
path length). 90% COP .44 F (90% COP postural
sway area), WK 2.

COP B 12K B A 4B7E 30 s N COP #E N 1)
KB, 90% COP B4 AR 2 fr i &R a0k F 90%
COP [FHIA AL . COP 4% K FE F1 90% COP 41
EHART =R E B IR-F i Re T PR, Pk
EME TR

5. Gt E b

BTG BE SN SPSS 22.0 Gi -4k A 34T 0 H s
HE R LB £ b E (X £SD) £on, KA
Shapiro-Wilk 5 56 %} #5488 3k AT IE A& PRk %6 . LDH i
NFARF G LLBCR X ¢ 4856, 9 21 bR i
SREA ¢ K36 . DL Pearson AHZ= 1 Hr 2B &S H
FROEMEZS S JOA TEMEVE 7. VAS P4 247 AH K
PEHT AT R A, P<0.05 NERE S
=

s =R

1. — R

LDH ZHZN 5 47 51, L3561, “FHI4FER (56.2+
13.4) %, Pk EIEE (body mass index, BMI)
(4.5+32) kgm's {RFEFHRAAIN T 44 7, 4 38 451,
SERISERS (58.1111.8) ¥, “F-1J BMI (22.8+2.9) kg/m’s
PILHAR RS . PRSI L. BMI & — %Rl LB 2 7 8
Gt EX (WE 1 , Frd%i PTED ¥577 LDH
Jos NAE P U5 A TR 38 o R A B9

Body barycenter

Ellipse surface:/f""
173.16 mm’
///
//

B2 COP sk
Fig. 2 COP movement trajectory
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2. VAS ¥¥4r. JOA BEMEVE 7y B MAE M
ZH

LDH 0 A 5 5 AR VAS ¥73 . JOA FEHEDES) |
Wi, B, DA, BRI E A Gt
B (P<0.05), LDH ZHA Fi -5 {5 ot e 41 ) 25 3
L B, REXEHERERA S EE X
(P <0.05), LDHJ5 A\ PTED ARJ5H45. #2323
L fg Bt IR 20 2 G ik 5 B L (P < 0.05), (HAP T
B RERTG¥E N (WF2) . LDH AR/ A
Jig i s HE AL [) COP B A2 K . 90% COP 4%
TR LA 22 I il L (P<0.05, W3R 3) .

3. JOA EMEVESY . VAS W 5554, e
PESHI A

JOA JEHMEVES> 5453 (R = 0.513, P < 0.05) filz5
K (R*=0.602, P < 0.05) S EMK, B5HM. HiL
TAEM . 90% COP 4 %% T FLAH 5 (P < 0.05), 5
COP B R KEAMX (WFE4) .

VAS it 5K (R = 0.602, P < 0.05) &

&1 PIAEAE - RGR

Table 1 General condition of patients in two groups
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(T

xR, WHBH., B2 EM. 90% COP 4 4 [
K (P < 0.05), 540, COP B4R K AA K (I
*4) .

it

LDH Jis N &3 PTED F AR J5 VAS ¥4 F1 JOA
FEAEE M AR T Tk, 1% -5 BEAm 7T 4 SR — 5™,
UESE T MEMFLBT R 09T 2% LDH Ji A\ SBIE . 40
K IE T AR, X5 Aurora 25 PR R 4 AL
2 U iF 7T — 8. Smith 28 " ZE A HF IR R
TSR NS S RHE R D, SKE. A
LDH 5 A B8 S HE A IE 8 N &K Elbaz 25 M 5t
BRI R RIGHF TR, R A &
JHAH DG, RN o Sl AR R RCE 71, bR
B SCPEBL ], AT 78 o LDH o A BT R RO
R T LR ST AR

AHWE 9 LDH J% A PTED K J5 | E 8 S 5k

451 1115 R () MR B/ I EFREL (kg/m”)
Group 7 Age (Years) Sex (Male/Female) BMI (kg/m’)
I A () 4% 7% Hi 2 LDH group 82 56.2+13.4 47/35 245432
Xt HEZH Control group 82 58.1+£11.8 44/38 23.8+2.9
x2 WA VAS P, JOA BEMEWE S b g sh S5 i
Table 2 Comparison of VAS scores and JOA scores and gait of patients in two groups
ZH VAS JOA W (m/s) A CGP/min) K (m) HE M (%)
Group Speed (m/s) Cadence (steps/min) Step length (m) Single support duration (%)
Nl
] 2 + + +0.18 +5.80 +0.08 +3.89¢
BRI b oporion 0016 113%28 0714018 83.65+5.80 0.510.08 36.89+3.89
LDH group R
(72=182) - . 1.540.9*% 26.843.5% 1.06+0.14%  107.03+7.70* 0.57£0.09* 38.30+1.95%
Post-operation
Xof R 2
NA NA 1.07£0.13 110.42+9.50 0.6040.12 40.134+3.20

Control group (72 = 82)
NA-AE; *P<0.05, SRR 'P<0.05, SxHEAMLL

*P < 0.05, compared with pre-operation; "P < 0.05, compared with group control.
x3 PIHAE PR E VR

Table 3 Comparison of postural balance in two groups

21 51 COP #£42KJE (mm) 90% COP 44 i # (mm?)
Group COP path length (mm) 90% COP postural sway area (mm®)
ARH
A ] e th Pre-operation 599.91+£138.12% 270.12+146.67*
LDH group (72 = 82) ARG

494.034+130.31* 197.45+97.63*

Post-operation
puiiedih
Control group (72 = 82)
*P <0.05, SARAEIHIL: "P<0.05, SXTHALIALL;

*P < 0.05, compared with pre-operation; "P < 0.05, compared with group control.

459.671+102.32 121.59+88.67
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R4 PERLTHERRENSSER JOA EHELE . VAS PR/ FIFH <
Table 4 Correlation of gait and postural balance parameters with JOA scores and VAS scores
JOA VAS
R’ P {8 P value R’ P {H P value

I (m/s)

Gait speed (m/s) 0.513 <0.05 0.417 <0.05

S GF /mi

B3 (Bhmin) 0.178 0.016 0.098 0218

Cadence (steps/min)

K (m)

Stride length (m) 0.602 <0.05 0.589 <0.05

*H (o

%Ei%ﬂd o) 0.398 <0.05 0.332 <0.05

Single support duration (%)

COP B2 (mm)

COP path length (mm) 0.089 0.267 0.027 0.671

0, 1 I 2
90% COP A& I (mnr') 0.198 0.013 0.181 0.015

90% COP postural sway area (mm’)

COP: JEJyily; R*AUEVE R HL

COP: center of pressure; R” refers to the coefficient of determination of the linear regression.
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BEAT T A S S P AT AR e I, R B LDH g A
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o FRATE RE A R BE A% 1P 28 1) R 38 S5 AR A
MR R, S8 T 9% A 1T Re
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