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Evaluation of posterior pedicle fixation-based dynamic stabilization in treatment of degenerative lumbar

disease: recent progress
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[Abstract] Posterior pedicle fixation-based dynamic stabilization is now densely studied in the non-fusion spine surgery.
The method is characterized by the motion preservation of segmental lumbar, avoidance of the stress change after fusion
surgery, and adjacent disc degeneration. Posterior pedicle fixation-based dynamic stabilization systems have undergone fast
development and are now used for the treatment of degenerative lumbar spine disease. As an innovation of traditional fusion

surgery, the clinical evaluation of its efficacy has become a focus of study among spine surgeons. In this paper, we review the

recent progress in the clinical efficacy of posterior pedicle fixation-based dynamic stabilization.

[Key words |

VAR, BE G A AT S BT R J A B BT R R L A% G 0 A 1
Bl G AR SZ 2 TR PR AR RS TR B W 2 A A SR
5T 0 B0, He S B HE 5 AR IRET 31 35 [ %E (posterior pedicle
fixation-based dynamic stabilization) R4 32 3| T ¥ £ K iE, IF
FENG R F A5 3 7 OARRL i 4 5 R . PR S — RORT iR T
B, o e S AR IR ET S A [ 2 R G0 0 I IR 9T 8O AL 2 B ETE
FESMRE 2 F O R T A,

1 ERESREBINTSEERGERFRERSE

e G A R A R B0 B S 4 AR AR B A BE LR R E A
EER I S8 DR A Y I T R 32 BT Beidas
S AT BRAN R AE 2 TR I PR AR X — B O A R R
MBI & R 3 3 T $k % . Mulholland 451 I\ B % 16 3h
ST EICME [] £ P4 AT S 3 0 A 2 TR B 19 L RPN L O 4 e 4R
H T 312 B (dynamic stabilization) i #E&, 07 [ & 2 15
A N A 32 Bl BN 3% By 38 K 9 TR BE AT Rl a0 — b

[KFBH] 2009-11-11 [(#EZHH] 2010-01-29

posterior pedicle fixation-based dynamic stabilization; lumbar diseases; outcome; evaluation

[Acad J Sec Mil Med Univ,2010,31(7):790-793]

[ 7 2, BN 3 2 1 5 32 2l 5 B 14 17 3h B 78 T R 5E
0T TE K0 B e S R T 0 7 A AR R BT R AE
PN [A] , 20 25 [ 58 2R ¢ 3 A0 465 I 52 6] AL A R G2 R A =5 AR 04
RS RS Hui G S IR BMERE F A
Graf 4177 \Dynesys & 4t \Isobar 2 Z5# R4t .Cosmic RFE %
Ll Bl R 2 (FASS) 248 .DSS R4 % .

2 RS IRBETEEEE R &G KT ROE NS

BRI R T8 K 3 25 P 182 3 8007 00T O (9 48 A ¢
Z, FEA N IR S F WA R . TR R LR
B 3 U032 S PRI A L 1 R b8 B9 A SF-36 1 3 (short-
form 36 health survey) .75 22ttt 8 17 7] 4 (Zurich claudication
questionnaire, ZCQ) | ¥ % M 3& £ 1 ¥F 43 (visual analogue
scales, VAS) | Oswestry ) fié i 1% 8 1 (Oswestry disability
index, ODD) . ZEWLHE #5324 IR 3 52 M LL 5k L (5 B i
IT IR RS B L B B By E R X S0 R AR OR

[BE€mB] EZR“t—L B 2 R (2007BA104B07). Supported by the “11™ Five-year Plan” for National Key Technology R &. D Pro-

gram(2007BA104B07).

[MEE®E AT BLEIH B E RFIR R E 2 /AEH 2004 907 5. E-mail: weixianzhao@126. com
* 3@ iHA/E # (Corresponding author). Tel: 021-81873398, E-mail: limingch@21cn. com



ST BLNLAH AR R A S AR BT B AS T 2 AR SRR T IEMEIR AT M B R R Y R a0 A PR AT S 0 R ¢ 791 -

AR . B AR AR A AR S BT AT I Y %
W i R B A SR AL X LR #3E IR (MRD . CT,
47 B (walking distance) & #E 1 3 & (range of motion) .
AR M A ) B 9 45 DA B Qe e 38 MBUET A ) LL R A O R AE
RAER TR L PR R A, 1R VA 2 RS B HE S AR IR ST
Bl A5 [ € G0 PR IT 80, AT AR 3 I DR Bl U7 ¢ 3 1 B R BE AT
(APORES7 LN

3 BRBHESRETHNSEEREIGATRHAR

e PR 97 255 0 475 H e U1 SR K 0T 5k, TR 4% AR G A I
FRHNE T B ) AN ), 2% 28 8 04 I DR B 77 B T o & A 4 8. o
Af 1AL B4 B2 88 T B9 A0 Gral 13 L Dynesys £ 45 Iifi < B i
A TR W PR T A IRE  £2  if — S B B R 0 R G, B T
AR R T B3 B (8 66 R G %) T U #1382
3.1 Graf @4  Graf ¥4 T 1992 4 Graf #2177, &K
TRy A R LA B PSR — L IR AR I R AR B T N
F . Graf RE0LLSCAT 28 61T AT LT 4 30 o 305 Ll ) fr %
TR iy (7 [ Y B 58 A B R A L 22 T A 5 0% HE 1] B A
MR ME R IR B9 T4 3G 3, BT, Graf RS EE N A FIRITFBT
A TR 25975 8 A 1 T O

Graf ZG8IR Y7 IR A7 M ] 859 45 /9 I R I7 S AR —
W) Graf™™ Fl Grevitt 250123 55 Graf & 401497 HElA] 3538
TR A R AT T 6~24 N H M 13~36 4~ H MR B
Xof i 2R 2 ik Y S R SR 4 i A 80 % A 72 %, I R Hi A S 3 N
AT LASA B 5 A B e AL AR RER 43 1 I IR B 15 45 R
¥R Gral REH R WITHIEA S AW, Madan %0 %)
T 2975 17 TG 22 5 1 3R A e O U7 5 5 05 A 3 10 T S R T 5
W CEY Graf [ € 20 28 5], B9 Ay 26 Ak ) il 5 25 b5 26 27
B AT T 2. 1~4. 4 4R BEYT . Graf 4L B H W R HEE Os-
westry HTAHE R AHHE B0 F ot & 41, Gardner 2551 %) 31 f
11 Graf Z 5t [ 2 it 18 A5 o A (] 480 92 s AR 8 E AT 29 7 4Bl
Ui BE W R 6220, F T ODI HARATHY 59 %6 3% &
FRBEVIR 37 7% 5 R Graf [ @ 4EHE T K WI0#
IFF7 5L, Markwalder %I W38 T DL Graf REIAIT 44
TERERY 39 1R AR P N ME 18] 4 6 R E 7. AAEBE DT 45 R 9T
BL F WL — L 2240 I 43, 626,20, 596,10, 2%,
23. 1% M12. 6% ; I FIUBR R 46 9% VAS 153 0 B 43 51 i
69. 2% M 92.3% . A A £ X A DA SRy L A O A 3 T
Graf F G0 [ % 4 (R 57 I8 7 T0 R0 541 % W 28 35 A7 e
BT PRI 2T, 3 NI R SR R ST Az R S R YD
Hashimoto %A N Graf R 4LiE & T 5 B A I HE B 17 ¢
AR AR JE AN AR

A LI R R 5 R T B R Gral £ 58RI R 7 50 A £,
Hadlow %517 %F Graf AR g SRS B @A AR 76 97 1R 470 1
MER o bR 3 E AT UM X BB 5% 40 31 T RS 1 4R 2 4R Xt
SPRHEATITM . KB Graf FAR 14F T IR0 2,2 4F )5 B
BB . Guigui 1 I WUE ( Graf [ & 1697 26 i AL
P BFICBETT 29 D W EARRE IR 0 22 7 (S5 WUEA
) o T M9 2 e A — L AR B A 0% BT 15U R R
Ak 27 R AE MR WL N R Graf & 5 B E R 7 T

A e 2 X R I JC B L A AS B 3k O K 2 BOA R BL Y
. Righy ZFUIXE 51 (AR 2 P22 T BOMLAR M AS B2 1 3 3
TR IR . & B ODI AL AR G346 %6 28 S R J5 F 3
40% , 12 1) 0 B3 AAE (4 B 5 TR0 9T) . 7 B AT B Pl
AR ALY B ERNBEHAT Graf FAR I IZA LMW KSR
AWGEH L N E R, XARES Gral RGN A 17 R
H K, Graf ZYELLICT 5T A G HR AR 4k 35 g 32 i, 76 BR 1
FEAHE 1% 2l A [ B, 380 17 26 4y 98 56 3 LS T 4T 4 34 00 AT
It 0T BE & N B B AR Rl R I

TE IR ITAE VR W I 5 1, Konno 45120 X 5% FH 80 4 ik 6 A &%
G Gral RGUIR T IR AT P MEHE T8 150995 191 12 A iy B 44 X LRI 5%
Bl 1~ 3 AFE R A5 R, Graf R 40 8RN REBH 1k F BCE Ik
W& K ARG B TN . — T Gral REGIRITIE
HEIRAT 1 T B o 17 O BT AR WD L RS A8 3 i R A I 43
BN VAT W BOR R T EME (0 AT, B ARME AR 00 1 R IR
B E  AH R A ] B A= i/, DR B T T Bs B, I Gral &
GEnTHF 1B B AR YT . Kanayama 57 HRIE T
PL Graf R G0IA YT BEAE R A7 PR 06 28 2 /0 10 4F 09 I IR Bl U5 45
RN Graf RGeS 15 B2 AE T A i AR 0B BB 97
. BT XAR T T BE A B, Kanayama 205 X 1 T 18 44l
Ly 2 Graf 52 1 27 G105 J7 @& [ E 5 48 J5 4R 15 B i
T IA R Graf 414 AT LA 200 AR AE 455 19 BB AR 1 XU
3.2 Dynesys 31 A-F# &% Dubois 78 1994 &% 1131 1
Dynesys % & , H 3 2840 5 P9 0 59 A 5 AR MR ET FLE T 11 1%
ET2Z o] B B A AR s S R WA — sk Ol R AR T
EISENASWA i | o= 5 O N A L o < 5 O L R 4 A
e I U A5 R 3 W A ) AR A | N I A A e R 1Y
B B4l Dynesys BRI 1~2 4EJ5 , DL FRREAN 8 R A6 56
WG PR YT 203 2% B A0 A e R 2 e ) B W R e T L SR R
K B YR A0 [ E P ROR L I R B H Dynesys [ & 5 0
FEAHES 45 . Stoll S HGHE £ vt R ] Dynesys HEi697 83 4]
AN [R) 28 Y BB ME N B AR 5 CHEAS M A 26 70 A A ) 80 L e Tl
S VHRRAE TR R IR AR M B L Hodb 56 B[] i A7 4
WA 73 B4 E) 11, 2~79. 1 A H I BE DT 453 B8 ODI A
RHTF 55, 4% ARG F122. 9% A A AEAT P 208
ARJG ,Dynesys TR J& — F 2 2 H R0 52 08 A F2 I HE 09 R
', Schnake ZE % 26 4] 17 #E 42 Ik % F Dynesys [# € )
HEAS D72 FIR AT M HEARE 1 I A8 2 b AT T 20 2 SR BE T A
S8 N Dynesys [ 5 1% 48 1) [E & F RBORAE L, Dynesys
[ 5 W LB Ok R AT e AR AN AR Y B R . Wargler-Hauri
SELEUE 37 (0 AR A e A B MEAS BRI ME 0] LR AT AR Y R E
A B S AR 98 K J5 4T Dynesys [ 5E . £ F2F 4 48 45 25 8w
BEARG 1A LLRIT T, IF K AE D, Putzier 55720 X 8 #%
W% J5 Dynesys [ 5@ 5 W gl 86 & 8 b P ¥ BT 34 > H 347
XL, ARJE 34 H 2 418 ODL 5 VAS W25 38, {H 2 B 5
[ 20 ODL 5 VAS 438038 0, 3l ) M & e 28 518 2 oK DL #E
Vi) 25 288 A 7 B 0 A 47 I 2 D 0 B A ) AR AR, X
S ZE L BIIE ] Dynesys [ 7 A9 PRA 80245 2 1,

H BT ¢ T Dynesys % # [& & A2 F 0 TH A AR W
H418 ., Grob Z2I %t 31 B Dynesys sl J1 % [l & R G B &



792 -

W TRE RS 2010 4E 7 LA 31 B

o 2 A 1 B 7 578k 2E AT [l i M 43 AT L Dynesys 36 J7 #: [#
R NEREC R )Y S S T S NN R SR S i N /NS S RN
AR T A L AN B A TR BT
fig . FFARFE 9% X & L UF 55 45 KN N Dynesys F AR IF
AETF LI A A . Putzier P RS Dynesys [ & A
[EIEE AT & - MR I P @ DR 14 16 a3 el
(O BHERBUN R BRI RA; ()2 WEREBITH
EHHEBH . ST LB, ODI 45 VAS fE R 2 #H AR |4
ARG RFBE R 3 HIEW R ME., X LK MRI R, Hl 2
HF AR B AR W B IO AL L5 3 4 2/3 NI TF AR
Briy AT MR AR, 1/3 BLARIE T B iR AE, 5 il R AR R
9 HCrp 4 LIRSS 3 4. PRI X Dynesys [ £ 15
BB AT PR AR 55 5 HE 18 0 09 78 80 BaX — i TR R TR E
Schwarzenbach 2% 1A & Dynesys 7E A B i 55 A5 AY & 4F #
LB W M R SR AR T B OB R BN R R
B A BRI, UT AR IS TT 4R G T Dynesys [ 5 X)
TIRARLR T W B, ) — I /> 4 AR 04 B U B R 45
22 W, FEHE B 25 FE A7 P A 35 I8 DLV Al Dynesys 8 22 £
HIG RTT R R AT, S AR 2 VT Al 45 R TR BT, 2 AP AR LA
REL 1= A 8 050 100 32 Jre , L2 <08 30 5 B 11 AR 722 i Jre TG Bl B 4T 2
— NP Schnake &M i I Dynesys %€ 8 [# E R J5 2
LA 29V RAE I AR WEBLR A %, Kumar 5577 & M
Dynesys [& %2 J& o 4B 35 15 B i HE 0] 818 28 45 5 SE 17 A8 4k, A
A Dynesys [ & H A EMA W BEMZL, EHRIAN
Dynesys 45 Bt [& & S 5% Wi A8 48 19 Bz 09 3% s PP, T Vaga
22129019) y Dynesys [ 2 8 0] LS 95 28 35 BE AY HE 8] 508 28,
L3 T 4R 3 A 1] £ 19 B2 3, BT LA 51 R AR 0 HE R A 9 IR
Z,
3.3 Isobar B A% E % 2% Isobar (NI MEsh BB RS T
1997 4F 1 L Scient” X A ML IZRFE WIS HEL T 1
M, BT 0.2 mm WO, +2°/) = 476 B
JE A Rl &I A A B 72 i W AR A . Tsobar BR8]
PLB AT B AR Rl [ s T A 40 3 1 B LIS/ I )
P4 o3 HWORL A, 4 35 HE 1] =5 B2 5 0% 3l B, 1B Al 45 1o B AH 46
) ] R AR

Perrin Ml Cristini"® #i2 il T LA Isobar &R FK G IF L5 3
Ls ~ S, 9 JB0 55 3 0 1l PRI, Horr 22 9 (8 & Bl U7 8. 27 4R,
Isobar Z 48 %T 1 19 BUAT Bl G [ L 6 4830 9 Bt LA h 4 B
A B B B AR BRI A, T2 R A R R AR
IV 9 L 91 6 S8 2 Ok T R 8 R W R B R Al G B
Wisk iR AR & A, It Perrin™' ik R Isobar % 4t Al LA A5 24 2k
252 Wt AR JEASE T 058 79 1 IR SR MR I A R 7 1k 4T 3 1 B AR A,
2005 AEHE AR HFHAE S I, Awasthi®? )R8 T LA Isobar R SR
I 13 B8 A R RCR | J8 3 O AR AT M M 1] 28 A8 PE A v
W ARKW I AR 1 ~3 N WBWARE, 10 il B #E 4T
TP B E (Het Ly ~ S Rl A Ly~ Ls S A D L 3 4] i
HHATT 3 HBEECRI L, ~S, @A . L, i SEE)., &
# ODI AARHT 51 % % = ARG 18 A 22% , IF K AE GG
L, M8 5 AE & Wik A Isobar AT AR E AlLA 7 Bt Ly iz
Bl WD SRR B IR AT MRS S . H AT OC T Isobar 2 RIPES)

A R G0 I RO 7T 38 W D L T 8200 I BRI 5 R AT T
A FC I PR 2 4V 54 0 L 0 o I 1k 408 3 1T B R AR 1R
3.4 Rz MEIRBHHISALLZL HFERHMKMSE
HE 5 AR MRET Bl Pk 9 1B E R G A 4k & A B i Ulrich B2
ST AR Cosmic J5 B HE 5 MR IRET 3l A48 B2 R %, Hf
2% H R A5 B ki CHE 5 MR IR AT Sk L mT L A 34 Bl 1f) 3B
B, LA/ B 5 AT B M B0 F1 . Cosmic 28 45 RO E I IE N
HES ez W B3 Y 2 . Von Strempel™ DL & 8834
J7 203 BB .96 B4R 2] 1 WV, 38 B 2 A RE T . DL L Sl
HAAXT I, R)G 1FEMAHAEHEKN ODL M 23. 7% K =
14.7% . VAS M 5. 8 [ = 3. 4,1 Cosmic [# F 4 Y Oswestry
T RE AT 1 BN AR BT 25, A% BFHE R 17. 0% . VAS I 5.7
#H 2 2.9,Cosmic A 7 HI B HIIRETAA 3.4 51 75 25 A
& . HHi3E T —I0 2 o0 i 01 55 15 72 PE A Cosmic £ 48 A9 I
RIT L, 4G 2T B &R 4 (total posterior arthroplasty
system, TOPS) A 75 £T 5 8% 5¢ W BUB &, B 1 0 #4148
WA 2, SN A B E, McAfee U L T U
TOPS REGiAI7 29 0 WEHE 45 5 78 o W B 19 5B 2, 1 4R R
VAS TR PE M 88 M3 2 12,0DI A 57% k3% % 16% .,
ZCQM 5TUIERE 26% . A& W BINESIRET M8l HAh
M5 HIRET SV B B R E A FASS RG22/ K1 BUIE
AL (TFAS) . DSS & 4, AccuFlex 47 #§ & 48 . PEEK 4] #% &
%4 Stabilimax NZ &% . Axient SC 24 %055 X T XM ARG
W S I8 FH B JEL e PR 7 485 ) 1 T8 18 20, 3/ 22 T 7 B A7 AR 6 A9 B
7 AN PR IT R0 H 7 B 25 1) Pk 1) 0 BIF 5 S A 1 28 R S 1
A RN A,

4 RE

Rl HAR RN R R R R Pz —  J5 B
FRURET S 25 [ % B 35 BHRLRL 27 AR W) ) 24 00F 5 09 3k JR AR T
BB AR L i PR T RO A 2 0 e M O R N [ E R B
s AR B2 P A9 1 B S B2 L 3 B TSR L DR 22 R 0 4R A R A
5 AR MR LT S 25 [ 2 T IS 5 R A AR () B S I T R (E R R
I7 280 R o 2 X 40 I T B IR AT M A B R, 7 B — 2
. FAN I ZHUT R RS B E R G R AR s IRy
Wi PR IE 415 40 B A 200 5 e AP, o] 5 3 i PR T 2 A gt
FT R BT 0 7 2% A 3 3 P 18R 2R 48 0 di A 2 N E
JE BRAGH I PRI BT 1k R 5 S Y O B

[& % x #]

[1] Mulholland R C, Sengupta D K. Rationale, principles and ex-
perimental evaluation of the concept of soft stabilization[ J]. Eur
Spine J,2002,11 Suppl 2:S198-S205.

[2] Graf H. Lumbar instability: surgical treatment without fusion
[J]. Rachis, 1992,412:123-137.

[3] Grevitt M P,Gardner A D, Spilsbury J,Shackleford I M, Bask-
erville R,Pursell . M, et al. The Graf stabilisation system: early
results in 50 patients[J]. Eur Spine J,1995,4:169-175.

[4] Madan S,Boeree N R. Outcome of the Graf ligamentoplasty proce-
dure compared with anterior lumbar interbody fusion with the Hart-

shill horseshoe cage[ J]. Eur Spine J,2003,12:361-368.



ST BLNLAH AR R A S AR BT B AS T 2 AR SRR T IEMEIR AT M B R R Y R a0 A PR AT S 0 R .

793

(5]

(6]

(7]

(8]

9]

L10]

[11]

(12]

[13]

[14]

[15]

[16]

(171

[18]

[19]

[20]

[21]

Gardner A,Pande K C. Graf ligamentoplasty:a 7-year follow-up
[J]. Eur Spine J,2002,11 Suppl 2:S157-S163.

Markwalder T M, Wenger M. Dynamic stabilization of lumbar
motion segments by use of Graf’s ligaments: results with an av-
erage follow-up of 7. 4 years in 39 highly selected, consecutive
patients[ J]. Acta Neurochir (Wien),2003,145:209-214.

Saxler G, Wedemeyer C,von Knoch M, Render U M, Quint U.
[Follow-up study after dynamic and static stabilisation of the
lumbar spine ][ J]. Z Orthop Thre Grenzgeb,2005,143;92-99.
Hashimoto T, Oha F, Shigenobu K, Kanayama M, Harada M,
Ohkoshi Y. et al. Mid-term clinical results of Graf stabilization
for lumbar degenerative pathologies. a minimum 2-year follow-
up[J]. Spine J,2001,1:283-289.

Hadlow S V,Fagan A B, Hillier T M,Fraser R D. The Graf lig-
amentoplasty procedure. Comparison with posterolateral fusion
in the management of low back pain[ J]. Spine (Phila Pa 1976) .
1998,23:1172-1179.

Guigui P, Chopin D. [ Assessment of the use of the Graf liga-
mentoplasty in the surgical treatment of lumbar spinal stenosis.
Apropos of a series of 26 patients | [ J]. Rev Chir Orthop
Reparatrice Appar Mot,1994,80.681-688.

Rigby M C, Selmon G P,Foy M A,Fogg A J. Graf ligament sta-
bilisation: mid- to long-term follow-up[]]. Eur Spine J, 2001,
10.234-236.

Konno S, Kikuchi S. Prospective study of surgical treatment of
degenerative spondylolisthesis: comparison between decompres-
sion alone and decompression with graf system stabilization[ ] ].
Spine (Phila Pa 1976),2000,25.:1533-1537.

Kanayama M, Hashimoto T, Shigenobu K,Oha F,Ishida T, Ya-
mane S. Non-fusion surgery for degenerative spondylolisthesis
using artificial ligament stabilization: surgical indication and
clinical results[J]. Spine (Phila Pa 1976),2005,30:588-592.
Kanayama M, Hashimoto T, Shigenobu K, Togawa D,Oha F. A
minimum 10-year follow-up of posterior dynamic stabilization u-
sing Graf artificial ligament[ ]J]. Spine (Phila Pa 1976), 2007,
32:1992-1996.

Kanayama M, Hashimoto T, Shigenobu K, Harada M, Oha F,
Ohkoshi Y, et al. Adjacent-segment morbidity after Graf liga-
mentoplasty compared with posterolateral lumbar fusion[ ] ]. ]
Neurosurg,2001,95(1 Suppl) :5-10.

Bordes-Monmeneu M, Bordes-Garcia V, Rodrigo-Baeza F, Saez
D. [System of dynamic neutralization in the lumbar spine:expe-
rience on 94 cases |[J]. Neurocirugia ( Astur), 2005, 16;499-
506.

Welch W C,Cheng B C,Awad T E,Davis R, Maxwell ] H,Del-
amarter R,et al. Clinical outcomes of the Dynesys dynamic neu-
tralization system: 1-year preliminary results[ J]. Neurosurg Fo-
cus,2007,22:ES8.

Bothmann M, Kast E,Boldt G J, Oberle J. Dynesys fixation for lum-
bar spine degeneration[ J]. Neurosurg Rev,2008,31:189-196.

Stoll T M, Dubois G, Schwarzenbach O. The dynamic neutral-
ization system for the spine:a multi-center study of a novel non-
fusion system[]]. Eur Spine J,2002,11 Suppl 2:S170-S178.
Schnake K J,Schaeren S, Jeanneret B. Dynamic stabilization in addi-
tion to decompression for lumbar spinal stenosis with degenerative
spondylolisthesis[ ] ]. Spine (Phila Pa 1976) ,2006,31:442-449.
Wiirgler-Hauri C C,Kalbarczyk A, Wiesli M, Landolt H, Fandino J.
Dynamic neutralization of the lumbar spine after microsurgical de-
compression in acquired lumbar spinal stenosis and segmental insta-

bility[ J]. Spine (Phila Pa 1976),2008,33.E66-E72.

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Putzier M, Schneider S V,Funk J F, Tohtz S W, Perka C. The
surgical treatment of the lumbar disc prolapse:nucleotomy with
additional transpedicular dynamic stabilization versus nucleoto-
my alone[ J]. Spine (Phila Pa 1976),2005,30:E109-E114

Grob D, Benini A, Junge A, Mannion A F. Clinical experience
with the Dynesys semirigid fixation system for the lumbar
spine:surgical and patient-oriented outcome in 50 cases after an
average of 2 years[]J]. Spine (Phila Pa 1976), 2005, 30; 324-
331.

Putzier M, Schneider S V, Funk J, Perka C. [ Application of a
dynamic pedicle screw system (DYNESYS) for lumbar segmen-
tal degenerations-comparison of clinical and radiological results
for different indications ][ J]. Z Orthop lhre Grenzgeb, 2004,
142.166-173.

Schwarzenbach O, Berlemann U, Stoll T M, Dubois G. Posterior
dynamic stabilization systems: DYNESYS [ J ]. Orthop Clin
North Am,2005,36:363-372.

Schaeren S, Broger I,Jeanneret B. Minimum four-year follow-up
of spinal stenosis with degenerative spondylolisthesis treated
with decompression and dynamic stabilization[ ] ]. Spine (Phila
Pa 1976),2008,33:E636-E642.

Kumar A,Beastall J, Hughes J,Karadimas E J, Nicol M, Smith
F.et al. Disc changes in the bridged and adjacent segments after
Dynesys dynamic stabilization system after two years[ ] ]. Spine
(Phila Pa 1976),2008,33:2909-2914.

Cakir B.Carazzo C.Schmidt R, Mattes T, Reichel H,Kéfer W,
Adjacent segment mobility after rigid and semirigid instrumen-
tation of the lumbar spine[ J]. Spine (Phila Pa 1976),2009,34
1287-1291.

Vaga S,Brayda-Bruno M, Perona F,Fornari M,Raimondi M T,
Petruzzi M, et al. Molecular MR imaging for the evaluation of
the effect of dynamic stabilization on lumbar intervertebral discs
[J]. Eur Spine J,2009,18(Suppl 1) :40-48

Perrin G, Cristini A. Prevention of adjacent level degeneration a-
bove a fused vertebral segment: long-term effect, after a mean
follow-up of 8. 27 years of the semi-rigid intervertebral fixation
as a protective technique for pathological adjacent disc[ C]. In-
ternational Meeting for Advanced Spine Techniques,2005.
Perrin G. Treatment of lumbar spondylolisthesis and related un-
stable spinal lesion: the usefulness of PLIF with cages and dy-
namic interpedicular posterior fixation for circumferential arth-
rodesis and prevention of adjacent level degeneration[ C]. World
Spine [ll. Rio de Janeiro,2005.

Awasthi D. Juxtafusional outcomes with the dynamic posterior
lumbar instrumentation[ CJ]. World Spine [[[. Rio de Janeiro,
Brazil . 2005.

Von Strempel A. Stabilisation of the degenerated lumbar spine
in the non-fusion technique with cosmic posterior dynamic sys-
tem[J]. World Spine J,2006,1:40-47.

McAfee P,Khoo L. T,Pimenta L,Capuccino A,Sengoz A, Coric
D,et al. Treatment of lumbar spinal stenosis with a total poste-
rior arthroplasty prosthesis: implant description, surgical tech-
nique, and a prospective report on 29 patients[]]. Neurosurg
Focus,2007,22:E13.

Bono C M, Kadaba M, Vaccaro A R. Posterior pedicle fixation-
based dynamic stabilization devices for the treatment of degen-
erative diseases of the lumbar spine[ J]. J Spinal Disord Tech,
2009,22.376-383.

.

PP

[ ]



