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Abstract Objective: To observe the mid- and long-term effect of semi-rigid internal fixation system (Waveflex dynamic
fixation system) on the treatment of degenerative diseases of the lumbar spine.and to explore its application value for de-
generative diseases of the lumbar spine. Methods: A retrospective analysis of 78 patients with lumbar degenerative diseases

from January 2011 to December 2013 was carried out. There were 35 cases in the observation group including 18 males and

17 females aged from 29 to 62 years old with an average age

b H R R B R CIE 5T 100029) of (39.31+£8.51) years old. It was 11 months to 7 years the
b AL B 2R R course of diseases with an average of (26. 24 £ 12. 41)
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months. There were 43 cases in the control group including
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20 males and 23 females aged from 27 to 64 years old with an
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average age of (40.5549.41) years old. It was 10 months to 7 years the course of disease with an average of (28.12+
13. 87) months. After the two groups of patients received regular conservative treatment for more than 3 months the oper-
ation method was selected according to the wishes of the patients and their families. The observation group received Wave-
flex dynamic fixation,and the control group received traditional internal fixation. The VAS score, ODI score, JOA score,
disc space heigh(DSH), intervertebral angle (IVA), range of motion (ROM), complications and reoperation were ob-
served before operation,3 months after operation, 1 year after operation, 2 years after operation and the last follow-up.
Results; There was no statistical difference in baseline data between the two groups (P>>0. 05). All patients completed the
operation safely. There were 3 complications (8.57%) in the observation group and 2 complications (4. 65%) in the con-
trol group,there was no significant difference (P>>0. 05). The patients in the two groups were discharged after treatment
and rehabilitation. Patients in both groups were followed up for 5 to 8 years with an average of 6 years. The two groups of
patients’ clinical symptoms after operation were significantly improved compared with those before the operation. During
the follow-up there were no complications such as internal fixation loosening and fracture in the two groups. There were 2
patients in the observation group who underwent surgery again,and 11 patients in the control group underwent surgery a-
gain. The observation group was smaller than the control group,and the two group difference was statistically significant
(P<C0.05). The VAS score.,ODI score,and JOA score of the two groups of patients were significantly improved at all
time points after the operation (P<Z0. 05). The VAS score,ODI score and JOA score of the two groups of patients at each
time point before and after the operation. The difference betweenthe two groups was not statistically significant (P>
0. 05). There was no statistically significant difference in the DSH,IVA and ROM groups before the degenerative segment
between the two groups (P>>0.05). The DSH and IVA observation groups at various time points after the operation were
greater than the control group,and the differences betweentwo groups were statistically significant (P<C0. 05). The ROM
observation group at each time point after operation was smaller than the control group. The difference between two
groups were statistically significant (P<C0. 05). Conclusion: The Waveflex dynamic fixation system has achieved satisfactory
mid- and long-term effect on the treatment of lumbar degenerative diseases,which can significantly delay the degeneration of adja-
cent segments and reduce the reoperation rate.

Keywords: dynamic fixation system; traditional internal fixation;degenerative lumbar disease; mid- and long-term efficacy

37

AR 1R 77 P 5 i 2 i TR A 1) 2 Ak Ak B 7 A 1 2R
T B 5 R L R O R Y DL T A AR AR
FEIRIT EHE R AT PRI 1 A v He R (B LA A T
HE 1] 3% 3l 2 o 1 g B H 380 4R80T 108 A (] 48 R0 OG5 58, 4k T
H P AR AR T BR 1B 28 (Adjacent Segment Degeneration,
ASDY™) A ke A il A 3h 45 P9 A2 R GE A I A RO
H o253 2, B T R4 i 4 300 o 0 R 7 s
Waveflex 8l 45 [ 2 7 48 2 2 W M 28k 5 AR [ € 19 3
BRERE ZHARMAL G D RETH R 5AER& 1Y
AR AR AT . AR LR Waveflex
BN E E R G5 1% 5o HE [E e flA AR 0y b 9197 AL
PR A WEAE 1R AT P 0 16 97 v ) o B
1 MRMFE5FE
1.1 #F5RAT4

H 2011 4E 1 A% 2013 4E 12 H v H A IFERE
BHBCIE ) IEATE IR A7 M 06 19 S5 3 38 78 3], 4R R
I R NN (N 7 N R e I N R S B N
% (Waveflex 2 45 [ 52 28 G5 A A% G5 I M [ 52 @& A
(R A, e 2 iy AR A B A Jm k% o W8 4 35
iR H Waveflex sh# [ & G . %t B4 43 f) % H 1%
20 MEEHE [ 5 fl & R o 38 5 X L 3 B Wavellex 8 245 [ &

EN S WL AR Ve P o
1.2 2WibrifE

PR 45 R X v T A A Y I AR AT R
W VE A2 WAn i - 1) B MR R T B AR 5 2) se R
KA A U 0B S AR R e A AT 5 3) HE R A I L 45
W B 2 A B g 78 4
1.3 gIAbRIE

ARG RE R AAAE R0 52 AR 2% K A TR HE IR A7 M9
W B 5 2) 4B 1T BOME ] £ R A8 Pfirrmann 73 9% ¢
I 9% e LA 1 5 3) BRAE 38 A A A5 52 R (B0 B FE TR
PO ARFIH L 3 A H UL BRSBTS IR 5 R
152k 5 8% L I H 45 A B 8] 5 2 s D B .
1.4 HEBRARHE

D 59 APRERNHAT B E 2 G IFAFEH R
PEWIE A B T AR R 0 £ 5 3) A ] R A (B0
FAR RO IRG ( fB 35 ) 20 BRIFRNFI K B EA L
LR AR Z F AR EH .
1.5 ik
1.5.1 FARIITE WA ¥ RH Wavellex HH:#E
SR BT E N B E RS (3 E Medyssey 24 A 4
BB o SR T4 B BRI  JBR T B B J5 BCORT REMMSE o SR FH EE A



38

JEIE T ARYCY)TF B IR B2 R« 3¥ B HE S5 L 2 5% XU
AR B B OG5 5% 5 LA N7 o 3 s E g 2 A A 1)
BEET S 23T A S5 IR AR C R HLIE L = )5 23 i)
7 AME S ARIRET L IF PRUCE LA A BRET AL B W .
o7 78 AP ) 2 e R A U0 3% S I 25 B A AR 0 L 37 A 55
FO T S 5 T B B DA L I B U B A 2R AR R
SR AR R TR . DI TT R 30 BIBRBE .
K W BR B BEE & Cage AEAMETR] B, X5 T 414 /938 22
BN SR RS AR R R R TR R
B R 5 AT 22 AR I L kAT O S A
EIRZZES . RJa W T i R L R ., i
K RS FE A 2367 3 d JE BEFEL O T R MY B0
3 AR EBRIER

Xt B < 24 R0 SR P T A A 5 AR IR BT 8T 5 R 5
PRI B AR B TR L2 2L o ASOKT o 722 B A i T A
il ME S ARRET [T 2 X T AH AR Y BB A8 A T 5k [ 2
3 d JE MR OR3P T s 3,3 A 5 BRI .
L5.2 JrifEdrik i kAR ARJe 34 A .

Chinese ] Trad Med Traum &. Orthop,Mar. 2021, Vol. 29, No. 3

ARJG 1 aRIG 2 a K URE T 0 FHEFE br

I R 38 A« P A 38 A5 80T 43 (VAS) L Oswestry
IBE R i 75 2L (ODD | H A% B B P & W A5 16 97 40 L
(JOA) DL B AR J5 I e 1 DL

SLAR 25 A - A B) B (DSHD L 408 3T 1B 748 45 Bt
HHE ] M (TVA) L 4B 3 45 B iz 203 [l (ROM) , DSH:
I £ 48 T 28 AR Y B M ] BRI 2% 5 S Sk e B 25 (B Y- 38
. IVAAE X LM R b 485 3R A48 5 Be iy A
MEPR R 2t 5 R 0 HE R B &M i J2 /1. ROM: 78 X
el A R AR IVA 221
1.6 Stk

K SPSS 22. 0 e it 43 Hr ik AR F A7 Ge 124 b 22,
P2 B H BRI =+ s B R FR  HA R ARG
ATECXT ¢ K56 WAL 2 (R4 T 2057 ¢ k3 o 098 R R H
K, P<<0.05 ZRALi¥E L.
2 BR
2.1 — %K

P B — R L3R 1,

£1 HERE—MARLE G
A3 B RE]
/i L1/ b R - o
" . mivEsg ARE L BEA
Hibi Gl i/ A : T S MR
w4 mibRG AR OEEE /45
geE A
WEEd 18 17 39.3148.51  26.24+12.41 15 13 7 18 11 6 3 6.48+1.42 2
XTHEZH 20 23 40.5549.41  28.12+13.87 19 15 9 21 13 9 2 6.62+1.28 11
W 5 =0.187 £=0. 604 =0. 624 ¥ =0.043 ¥=0.179  1=0.494  (=0.457  (=5.075
P 0. 666 0.548 0.535 0.979 0.914 0. 482 0. 649 0. 024

2.2 W4

A B ERLBImEST LGB X (P>
0.05), W4l %458 M F AR, AR ) an & 1
R. WML I RRE 3 (8. 57 %), X BE 4 I & AE 2 14
(4.65%0), ZF G ¥ E X (P>0.05), L% 2, M
S IR AE 3 ), Hovb WE 0 S 1 ), W PR R 1
B U IR 1 5], Xt B AL A E 2 9], H o R A Y
L Y0 C R Ge 1 0, JIr A B e 1 BB g &t R
J& BIRTT I I 5 R s B

PR 2H R SR A Bl U BT ) 5~8 2,338 6 a,
RS P 2 R I PR R 34 AR AT e el 7 D 1)
B F IO [ E A B W R I R, MR AR E
A 2 B B RAEAR BRI AT T ARIGTT s X B4R
JEA 1T R B RAE AR BRI AT T ARIGIT 5 AR
M T XA, 22 7 A g0t L (P<0.05),

P20 BB 3 R S 45 Bl U B TE) A VAS 343 . ODI
WA K JOA PF o BRI ] B ek . 2 R A it
SLCP<C0.05), M 24 B8 58 R AT 5 AR JF & A I ) S
VAS 45, ODI $E43 K JOA 143 20 6] [ 458 2% 5% 55
TR L (P>0.05) , HLARGE L 2-4, PIgl& 48

IR AT B AR Hf DSH,IVA,ROM 4 [8] 2 R LS 1T
B (P>0.05) . RJF & A B H] 559 DSH 1 TVA W
LR T X IR, 22 A e 7 B L (P<0. 05) , R
Ja 2R A ) ROM WS 2H 2/ T xf B, 22 57 A
it L (P<<0.05) , AR g5 L3 5-7,
3 itig

FECAE A 1A A [R] 24 L OC 1Y 58 B AR 4B 4 2 2L i iR A8 2
N B R EAH o 72 (H R AR K B — o Y ™ E R L il
2315 | RS IHR IR  TR) BT AT P 28 ) B B 5 s R R IR
T Je AR AR AT PR o % W0 e RS IR YT
BXF FRSFIRYT 3 > A ToRm) 8 iR 15 17 TR
1BYT . HENAYT FEHEIR AT MR 19 TR J7 i 3 2 A0 45
4 i B [ P [ 5 /sl 28 PN 8 PR A5 e i N [ 5
T IR AT DL 25 3 S I RRE R L (ELAT F 58 R B
AR AT E AHAR T B iR 2% (Adjacent Segment Degenera-
tion, ASD) , 3 1fif I A&t B PRAEIR 2 4 - A ib 140011
SR T B TR SR R T 2 A AR A AR B
IRAR 2 A S5 B PR AE AR & KU B -, ]
TSR A AR I 1R AR B [F] Il G s 25 ™ H R ) JEE AR A
T 3l BN T ARAH SC T A AE 9 UK



of [ P B B R 24 A 2021 4F 3 A4 29 B 3 1

(@)®) REFFHREHERITHMAE; ()-() RATMRELSEHERMRES,

MR A s

4

m)G) RJF3HAXLH

B 1 25 .%,67% , UIERE 6 o, G TRARAEBEERMERIT 2 a" N IE

*2 WMARE VASESERGETES

AREEME
RBIF; () RKFEDG (RE52) XEARHERMEBERE, SRFIMNAXER K, DSH, IVARROMMTH BEL

39

4 5 ARHT RJF 34 H KRG 1a ARG 2a WK bt i
W 5% 41 8.13+1.22 2.16+1. 02" 1.9740. 83" 2.0240, 877 1.8240.61"
X BR 20 8.2641.18 2.2341. 217 1.9340. 94V 2.1240. 66" 1.8740.70"
¢ 0.477 0.272 0.197 0.577 0.332
P 0. 635 0.786 0. 844 0.566 0.741
D 5 [FE AR, P<<0. 05,
%3 WHERZE ODIESLRGEE. %)
45 A HT RJg 34~ A ARJE1a RIG 2 a KK B 17
W EE2H 42.4145.16 9.434-2, 41V 8.5143. 15" 11.854-2, 72" 9.66+1.86"
X B 20 40.3744. 35 10.694-3. 26" 8.7243.81" 11.434-2,78" 10. 0241, 55"
¢ 1. 895 1.902 0.261 0. 670 0.933
P 0.062 0.061 0.795 0. 505 0.354
1D 5 R A AR L, P<<0. 05,
x4 WHBEE JOATFEHLR G
2H 5 p/N:) AJE 34 H ERE ARJG 2 a AW
W22 4 12.374+2.73 23.16+3. 52V 24,5143, 25" 24.14+2. 50" 25. 6142, 34"
xof B 41 12.4442.91 24,1943, 76" 24,5743, 73" 24,1542, 51" 25.5242. 24"
! 0.109 1.238 0.075 0.018 0.173
P 0.914 0. 220 0.941 0. 986 0.863

H DS RAARF L, P<<0.05,



40

Chinese ] Trad Med Traum &. Orthop,Mar. 2021, Vol. 29, No. 3

x5 WHESEDSHIFEFIRGTL

20 5 A H ARJE 34 H AR5 1a ARG 2a E /NN
WM 2L 7.6441.03 9.9741. 02" 9.66+1.15" 9.64+1.07" 9.3740. 84"
R 2H 7.7340.96 7.69+1.16% 7.4241.03% 6.35+0.98" 6.2240.95"
t 0. 399 9.108 9.066 14.15 15. 332
P 0.691 <<0. 001 <<0. 001 <<0. 001 <<0. 001
H D5 R AR, P<<0. 05;2) 5 R4 AR H# . P>0. 05,
*6 FWAHAEE IVAIESERGETES
2H 3 AR RG34 H ARG 1a ARG 2a KI5
pUE=$40) 6.05+1.35 9.58+1.93" 9. 4442, 26" 9.4042. 03" 9.31+1.36"
XT HE2H 6.21+£1.51 5.78+1.86" 5.5242.15Y 5.2141.76Y 4.9241. 85V
! 0.488 8. 824 7.827 9. 760 11. 695
P 0. 627 <<0. 001 <<0. 001 <<0. 001 <£0. 001
D 5 R4 ARRF A, P<<0. 05,
x7 WHEE ROMESLLE(TEs)
20 51 A H ARJE 314 H AR5 1a ARG 2a E /NN
WA A 6.3443.04 4.89+1. 46" 5.0341. 14" 4.744+1.52" 4.634+1.05"
xR 2H 6.45+3.22 10.5143. 02" 10.5843. 15" 11.24+2. 41" 11. 6642, 84"
t 0.154 10. 083 9.899 13. 861 13. 879
P 0.878 <0. 001 <<0.001 <<0. 001 <<0. 001
D 5 R4 AR R g, P<<0. 05,
Xof T A AE AR I Y B M 1] 5 AR AR ) 2 ME R A7 PR R g4 DSH.IVA,ROM B @k T xF B 20 . DSH &%

o 3 4 T R Oy 2Ry iR 7 i e ) A

D ff ke R R) R AR Fl G 2 28 P e B S  B T
Az, Graft'™ 2R FH N2 B4 BE A ME 5 AR BT HE 17 /5 i sl &
N EEIG T BEME RN TR . Waveflex WEZE RGN H T
I DA & 2 FR T A D5 TRCER BT R 96 ) T A R A S AR R
BT 20 B, I [R] e 5L 10 [T 1] AR BA 3% 30 B 9 R AL O
H 5 A BRSS9  fr 4 507 N Bz, A I B i 2%
I RRE AR » SCRE AR F5HE R Bt g B2 . Waveflex Py [
gt e HEOH AL AL A 1B € R G0 R IR h R3] T
JZ R ASD K& AR T2 B I R O AR 3 T BN )
T3 29 R L T Waveflex P [ 5 2 48 76 - IF % 58
DA 2 R S T AT T BERY LA [ L (AR SR BERE S
PRER — B WG 3 B . F T Rk R X 1 T A A a0
DA R it 8 43 T EE A 5K T AT AU A D 4 ) A7 fr s 2
) 90E 2 A (8] 2518 A8 59 4R H L W) IF U BB R IS T /N o6y
8 871 & 20 /N ST IR R Y R RN (IZ R G TE
A QB T BB A B AR IR AT R i R IR YT B
AP AT 2 A TAE 58 N [ 8 T R A 4 B0 U0 1)
P FA % T H w7 o s b

AR : Wavellex 3 75 [ 2 £ GE 07 BAER
AP s o 70 B30T A I R UL 58 v BRUAR T RIAR G N [
TR AR R B 1w PRI 250 P A R Oy SN A 1 i
ROR . (H NI B 0 97 ROk & A L T 4% 48 N T € T
AR Waveflex 3l 45 [ & & 4t fig W] b 4E 22 48 3 15 BriR
L B RN TR R, W AREEE R F i Bk

TVA S 538G i 55 AR v (] B35 >4 45 JF K 58 1 # ) 93
ik A O — o B L RT LG A ME D B B fer . TR
J& RBIETT By ROM. ) 3 32 e AL 0] a5, ] ~f W o [ 5 7
FoUE 1Y W) B BB A O B — 22 A9 1 B0 B, 1T DA SEE 2% 1] 4%
BYIRAS , AL FI T EFE S a T X LR 5AE 34
A #4751, DSH,IVA,ROM ¥ £ B o 2., T
Waveflex 245 & 2 7 4t 2 45 [8 2 &8 43 B ] 48 36 1y Bt
T — 22 30 6] N T 3 o O A% 45 18 5 Rl 6 ™ 2 i AR
T B 1G] s g A Y ke X <08 3 AR AR Y B ) i B
Y B FE ZAE L Oy A AT AR AR Y BOME ) B 0 18 2 4R
HET A ) F A EE , Wavellex 2 8 B R AE— &
PR LARER TR B A A TR S L o T ME IR 2
AT T (G T LA AR 3T T B N g 4R e b FEXT
IEFHERAEY AR R % AR
LRI T BB AR5 2] T W 5 A 4R ] T R A BRI TR .
Zi L ik, Waveflex sl 25 [ 2 R 40 B AT I & 4 &
8 I 2 1 W RE A B RE 5 Bl R A Bk B
filtA s SCRE R B O B8 48 30 1 B 9 16 30 B AR IEEMEAR A7 1
PR B IR YT AR AR W B b I BT 8K, BE S B I AE 27
AR B iR AR BRI TR A (HiZ AR AT g2 8 m
TR B [ RS ot X T o ORGSO AE B Y AR
e TR 38 T 2P
5 & 3k
(1] ZEJHT AU, P/ 250 ME ) L 85 3R 7 M A IR AT 1k 5 R
BE IR IRIT )], BT %45 ,2020,33(9) : 80-81.
[2] CHEH G.BRIDWELL K,LENKE L.et al. Adjacent seg-



I o B iR 2R AR 2021 4F 3 T 4 29 45 3 )

(3]

(4]

(5]

[6]

(8]

[9]

[10]

[11]

ment disease following lumbar/thoracolumbar fusion with
pedicle screw instrumentation; a minimum 5-year follow-
up[J7]. Spine(Phila Pa 1976),2007,32(20) :2253-2257.
OHTONARI T, NISHIHARA N, SUWA K, et al. Dy-
namic stabilization for degenerative spondylolisthesis and
lumbar spinal instability[ ] ]. Neurologia Medico Chirurgi-
ca,2014,54(9):698-706.
[ R T (1 e N e
HE IR 722 1 5 g ) R 0 Il R
2013,6(2):113-116.
ELATR L A L AR S PR IR T 2 BUE ME R A
1 7 O LT ] S5 B R 2 AR 2016, 22 (5) ¢ 385-
389.

B k. WEME R 428 thAE LT 1. o B B Ah R A4 i, 2004,
12(23):1901-1904.

XU T . WEAMEAE P A8 9 [T 1. v [V B A B 22 35, 2004, 12
(19):1514-1516.

ETEBAR S,CAHILL D W. Risk factors for adjacent-seg-

2, WavefleX 3 & R A BT IE
WAL T E 5 AR,

ment failure following lumbar fixation with rigid instru-
mentation for degenerative instability[ ] ]. Journal of Neu-
rosurgery.1999,90(2) :163-169.
PARK P,GARTON H J,GALA V C,et al. Adjacent seg-
ment disease after lumbar or lumbosacral fusion:review of
the literature[ J]. Spine (Phila Pa 1976),2004,29 (17)
1938-1944.

HARROP J S,YOUSSEF ] A.MALTENFORT M, et al.
Lumbar adjacent segment degeneration and disease after
arthrodesis and total disc arthroplasty[ J]. Spine (Phila Pa
1976),2008,33(15) :1701-1707.

RADCLIFF K E,KEPLER C K,JAKOI A.et al. Adjacent

[12]

[13]

[14] #

[15]

[16]

41

segment disease in the lumbar spine following different
treatment interventions [ ] ]. The Spine Journal: Official
Journal of the North American Spine Society, 2013, 13
(10):1339-1349.
CHOIT Y,KIM K, SO K. Adjacent segment instability af-
ter treatment with a Graf ligament at minimum 8 years’
follow-up[J]. Clin Orthop Relat Res,2009,467(7) ;1740-
1746.
WANG Q,LIU J,SHI Y,et al. Short-term effects of a dy-
namic neutralization system (Dynesys) for multi-segmen-
tal lumbar disc herniation[ J]. European Spine Journal,
2016,25(5) :1409-1416.

UG T ek BRAE s , 45, Waveflex 2 NIV P4 [# 7€ 15 5
TR ) 4% 58 1 RE 19 A g 2 AR LT ] [ﬂéﬂf/\Tﬁﬁﬁ
%%,2019,23(36) :5830-5835.
SRR 2R 2R, 55, 5 B Wavellex 3F @5 #E 5 iR
BT 3 1 5 /N T o BE A B 45 G T 4R I E iR T A
A B[R] % 2% HHAE 1 A 4097 A LD . o IR RS2 6 R A 2R
#:.2020,19(6) :634-638.
REYES-SANCHE A, ZARATE-KALFOPULOS B, IS-
ABEL R M, et al. Posterior dynamic stabilization of the
lumbar spine with the Accuflex rod system as a stand-a-
lone device; experience in 20 patients with 2-year follow-

upl[J7. Eur Spine J.2010,19(12) :2164-2170.

[17] SEGURA-TREPICHIO M, CANDELA-ZAPLANA D,

MONTOZA-NUNEZ ] M, et al. Length of stay,costs,and
complications in lumbar disc herniation surgery by stand-
ard PLIF versus a new dynamic interspinous stabilization
technique[ J . Patient Saf Surg,2017,11:26.

A5 B #.2020-08-05)



