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ABSTRACT Dynamic stabilization technology has increasingly become the hot spot in basic and clinical research for treat-
ing lumbar degenerative diseases. As one kind of dynamic stabilization technology,dynamic neutralization system (Dynesys)
keeps the spinal motion ability and improve clinical symptoms of patients, moreover,it shows a certain advantage in delaying
the degeneration of adjacent segments. From the available documents,the preliminary biomechanical and clinical results of
Dynesys were optimistically, it has become another choice in treating the lumbar degenerative diseases besides the lumbar fu-
sion,and it primarily applies to the treatment of mild to moderate lumbar degenerative disease. However, it lacks a mechanism
to maintain and restore the lumbar lordosis and patients need active stretching to achieve lordosis. What’s more , how to extend
the service life and prevent complications remain to be solved, the long-term effect and the mechanism of delaying the adjacent
segment degeneration need further investigation. In this article, the design principle,biomechanical research, clinical outcome
and clinical application of Dynesys was reviewed.

KEYWORDS Lumbar vertebrae; Review literature
Zhongguo Gu Shang/China J Orthop Trauma,2013,26(6) :526-529 www.zggszz.com

Internal fixators;

7|'K;

LRI TR e e ) AR AR M ) 00 3 A3
i, R SN N AR R AP 2 —  IEHER 5 AR T IX IR

(PCU ) [A] i s F1 50 4 — W iR £ g (PET) 48 28 3k

IF) 25 1 .

ST bRitE  (H Bl 2 G 91 i) AR SR AN BE D I (] A 24 R
AT 2 A TCik Bl ke o] —— 5715 Bz sh D) g e F&h
T BORAS IR, AR N, MR R E ST RE L& 0 H
A RE A H sz 20 R ER, shaS T MEE R
éﬁ(dynamic neutralization system, Dyne@y%)jzll"‘ KRB L)
J5 B EIAS N EHOR  E AN ATz, BN WZ LT R
N TR o

1 Dynesys F3iEF1HIE

Dynesys 2 LAAE 5 AR ET Sy Bt 46, 25 5514 AT i e o

MIEhA R E R YL, HHEDRIRET R %‘?‘E&Zﬂa

HETE WA BT BB RIS (45 :2009C03014-1)
Fund program:Grants for Major Projects of Science and Technology of
Zhejiang Province(No. 2009C03014-1)

WIRMEE FEE,  E-mail ; fansw@srrsh.com

ERA 425 AMES IREE , PET 88 R [H E TARETET B 2 18], 18]
PRes 2R B Tan R 2 Ah, daRAL R BN FREF RVFAUREEE . Shen
AECRIESE PET 4831 PCU 1B 25 76 PR A BLAF A
FEVE, Dynesys 1 FH i 7R T 308 2o 5500 Al Je e A 60
JE PR R YR S 28 3 R A= BT IO B AR B ) 1035 S g
71, THEREMET BRI AES, AR £ A AT B A RliE AR R
5i o SR PET 2 Ak it f i, B 52 S il ; i
LIS, 18] B BIOEL >4 208 0 R Ao i, BT 42 1 5 A 4 S 4%
B R E BA R0 AR e v, shirscse il pRA
FYAESE Dynesys ELA 51EH BRI SR R 5, BRIEA K
b PR 51 7 5 Biz 2l FLAS 2 WY i K &R 10z 45 BB A Py 7% 3 B2
(range of motion, ROM’P! 522 “HA A Dynesys fig 3 2% FlIEL
EMER AR AE , fedEE ) 02 52 XA 0™ BB AR Y
HEM]BERCR E AN 2,
2 Dynesys BIE NFEH R

Dynesys IYEERITFR O R ZE , FENARZ LT



A 2013 4F 6 H 2526 555 6 ] China J Orthop Trauma, Jun.2013,Vol.26,No.6 «527 -

X BN HEAEA Y 1 2R Mg i B e B A 12 S HO E
5%, Schwarzenbach %55 % Bl Dynesys A] LLREEAL Y BER) g
S B EE A ROSUE BERE AyE) o s
HE[] 5 67 7 RS AR EFHER R 7 Zhang S50 56 %5 557E Lo-Ls
W BN BRI T = A PR TR AL T HE R S0 B oL, R
R A ] 2% A 9 B T R me 0 & e, i A Dy-
nesys Jii AE A RUEARIRARME ] B fer . B DFIEAOTR A Rt
V2R E IR IR T Dynesys %% B AU R SRR LA
REEY 12 E , Shih R T RFERIBEY EA2 1 Dy-
nesys & B A AR 1250 5 WOR U R R AR
23 0 AR B AR e R R ) ANE B, {H43E07E Dy-
nesys Z Gt HYRIEE K /NG5 T Niosi 55184 HH 38 0[] B #5-<
JE ST A TEHETE S EE RGN, (B FR2SH5 0 4 mm B, BERE
JE Je T 05 o A A AT 0 B 23 IS 30% . 23% , 14%F11
11%,, Liu S50E AR AR 2R 5K ) H o ma [B 2 19 B mi A s ma Al
A8 BEMER TG BN L /NS I S FEF YRR .7 SRR 5K ST
T M = MR T 32 7 W W3, [ 5 Bk Jm oS T
T B B | (e J R IRAS T A /N OGS R 3G , el it
HILFAERR RT3, Liu 851000 R B ET TR HAR R0 i
MEMESN B, SFYER R IRV s, (H4] WU IRET %2
1o AW I12EFIE 2 Dynesys BYIE B AF FH 75 206 B 4504
5 IEEHE B R AL SR B — A~ R AP RS TA, e B RN
FHAN BB 0 252 R G RIERIROR, A A
TREZLEAG WU, [FITF AR e B A 1
P B UAMER P05 B R LB (1 SRR

3 Dynesys Blifa K5z

3.1 PRSFEL Dynesys M\ 1994 £ AUl FRAT LIS, 7
O T 15 4E0FE], F T35 T2 E FDA #tiE, BN s Y
BHFFEHE T A G IR BSOCR o [ N 2 2 B 55 R
Dynesys {677 HEHEIRTTPHEEE , KI5 B ST 2
(visual analogue scale, VAS) & Oswestry I fE &2 75 8 %5 (Os-
westry disability index,ODI) B AR FRAK , H PN S
(Japanese orthopedic association ,JOA ) PF-43 0| 2. 2 [0l 7t | =&
AR R P50 R 74.55 %0 . 81.97 %Fll 85.39 %, T AEAE%02%t
24 {51 B B JEARE A5 e Z5O0E FROE AT HE A IR K Dynesys Eije
AR, RJFFEIBEYS 19.0 A EIEHE Y VAS 0D F1 JOA PF
A3 ¥R s AR [ 5 B Cobb FAYE/IN , B AN A
Vi) T v SR R ot 3 s | BB U o R R B A ] it
BeAg MEVRIE I AT SR AR 4, Welch S530%F 101 il
(FZLWr R RA TP NEHE NS W B ME A Pe%E ) 471 —I Dy-
nesys [EEARTTIEEISE o~ , FIIREDT 1 425 B3 i TR
HE 06 O (. 2% A%, ODI H 55.6% T F& %1 26.3%, W Dy-
nesys TEVRYTIRATIEIEAEN L | MEAE Pe7s SEIEMER AT PR SN
Bf, XFEEIR AZB A IR S AR A TGS LA T AR S5 S BE R & 25
A BIFRYTEL, Di Silvestre 2204157 Dynesys YAIT 29 BB
FTHNEHED ™ WTE (A R PR 54 - 5 R
Y ODI.RDQ (Roland—Morris 31 fig [ i 0] #: 38 ) & VAS 14>
Yo O B GE , [ T B Cobb MRS/, EE VNI T
AR R AT B HEAN ™ W T FR 38 Dynesys [81 5 &% 278 50N
2%, T REAR UL R 82 RARE PEIT B IO B — 20 R R (R AR
DTG LSRR BTG B2, TR 53 18 B 993 161 22 Ay A
BB RAE, E, EAFRRAT PRI ™ R 1 Dy-

nesys {7 TN, Sapkas 551X 114 {7k H] AR AR B
FBHEAT Dynesys [EE, RIFTFHKEYS 6.8 42 &M, 0D F-H){E
i 57%5% & 22% ,RDQ “FIME M 52% 5% 2 35% ,74%11)
R (79 1) X F- A 5 L LA 3, (E Bt o B 7 B (R385
A 25% (22 ) i A BT O R0E , EEIRARETAA S kL
e JTEReE  WEAE () AR A | 0 RN BH S8 119 5 % M ) 2
Z MBI A Dynesys BB AT AGERIE, FHAEEBRY AE
AR I G A AN J5 HE ] B 2 RS2 7 TR B

BRI, Dynesys TEIRITNEMER AR A HA T IZ /Y
MRS, B T ARIGE RN S, X5 i 2 L
R A LA A AR, SR T — e R, (A
G BT IR N B ) R G B PE RS BT Ik I 551 2 2 8 T
AEm G [ e R G E A SR Y, 107 H Dynesys 1)
B FHIRASE] 20 4F 5 Bl B D5 s [ R84 | BB 38 K iz )
i, 25 R R A SR DA B H AL R HER e £ 4
VI R ARSI IR AR, BRI e A I PRACR I 7 22
KRR EE PSS . Cunningham Z57E & Dynesys 2% B /Y
(312 1 FH 2 BERR ) 3G T2 ek 55 . Bl A (RIZEES | Dynesys
6 E B R RS | IFACE R H I LA S AR R ) B
VBB, T B A ) Rt R i R T A R &
SR R T AR TR B A VI G Y [l
3.2 XSRIETBORAR W BHRSAS  ERLS T BN
WIEE B, 56 30 R B 2 R sl T 2 WA B B N
AEF A, ME T BE S E SR BB s B, 10K
SRR BT B N B2 By M SR . A AR A A
L7 BEL IR/ INIE T Ty RO T 25 P9 R 2 s <30 19 Bt
BAAY BB R E S Dynesys A BT ELS A A B AR/ 40
I B R Ao B 2y, 1R AR HE ] A/ NG R T, [
AR ER BN IR IE R G S, DA EEGN JT7E 4R 7 Beid TR
o IEZE T ARIT T BLR AR & A2 . Rohlmann ZE U9 = 4 R
JeHA R AR L, N BASEE RG0S A IEHESS Iy B
()28 . 70 B/ NS W Sy B /IN TR, P =G
SERUR SR AS A R) HL 30285 1] 5 25 B AS B 32 THHXT /N, Nohara
LU T Dynesys [8 0 F AL S8 ET #8 1] 2 X I AE 45779 Bt
ROM 52w 4 22 57, Fa H IEHE A RN )55 B Dynesys 2H ) [5]E
BORARIE T B ROM Ha0 1E R, Mt 50E] # [E i 407 [
B ABUT T B ROM B340, Putzier PSR Z L, A
Dynesys [& % M BEAZ I BR A LU SR 401 T RERZ I BR AR A B
I IARRR, BB Dynesys [ 2% AT & I (8] 48 B SR 17 B
W —2PIRAE | AR A TRIAL IR R AR LS B 40 5 Bog
HARARRIB S . Yu SEP2 A Dynesys [ 58 5 B NEMERE ] Gl
BIRYT Lu-Ls MEMERE B G I s TONEME T 08 A R IS AT 5T
KL, HLA Dynesys RETE i35 1) (1 FEAE YT Bz shife— & Y
KT, S /4830 T B3k R 3, ELAR i B A A ]
BMS , Dynesys [EE AR BT ARAFR] A i A B R
AR, Ciavarro 55452 IR £L 358 MRI(dGEMRIC) il &
Dynesys [l A S5 S HEM] SRS & &2, &K I ZeHE I 2%
TCI SR A 128 9 B 2 A3 BOR e B e SR B s 1
IAH Dynesys fe A SR MF R EHE RIS A LUEE Fid:, B2
B EA, FXTRLE AT F , Dynesys ZEI/DA S5 SR B
TG 20 B FAE (E] 3 T ) R I BOR AR, (BATh R 22 T e
Dynesys %t FHEZELRIT 1T BAR AR VEA . Putzier 5P R T



+528 - A5 2013 4F 6 A6 26 545 6 ] China J Orthop Trauma, Jun.2013,Vol.26,No.6

Dynesys X/ [ 26 U FEHE IR AR 995 19 BLAR AR 520, 70 4]
SR JMEIR SR AL (35 4]) GBASTERHESC AL (22 i)
FHEAT T BORAS SORATPEREMER IR AE (13 1)) , RJ5F-3 R
Ui 33 /A F & IUME ] 28R 748 4 FTHR AR PR A G5 AR S5 i
B EWRZ IR HGE, 850 s e [ E 15 BOAR I Y
BTt —RAR M R A, WA T BB AR BORAR P
FESCTTR A SR 9 1IN 3 4518 70 [l 57 B AR 5 B
BRI & . Kim 85 P97E—T0 Dynesys [& % W H T8 —F7 B
FZ2 717 BEEME R HLBchF o v & 32219 B e 4 1 J o oA 3
GrBFARIE T BRIEHERAE T 188, $om S8y BoR AR A4k
22 EFH VNI E BRRE T HRIZ ), (AX S8
P25 77 TR 7 S far BLXE T 22719 Be [ AR FHE i
Klockner™ AR Dynesys [& 22 7 M F HE M A48 EHR AR | {HIX
PR ARTR 1B Y A SR R SR AR . B ARG ARG SR B
B AR R AR T 5 B S (adjacent segment disease , ASD) i i b5
FNAYT 04 PR T I A X 5 [0 8T, Dynesys 55 sh 25 e £
AREYBEITHI R IR T 3k Gl e T A SR 4RI Beadd BT
BB BRI BB AR, KA SR AGE W T IX A
JHAH B TR BOlB AR & A B UIALHI M AR 58 2 T, B
ARETERIRTERR L, IR Lz K0 KA B BFEHL
XTHRIFSY, YT Dynesys $EZE2RIT 7 BHRAS A4 AL
ERFT 2L W,

3.3 ImASERNE, ZESIELRIFAAE  FARBOIEMNAL, &
FHERRE T E, 1T Dynesys FUBIFSE AL T A 85 B
I R b A5 2 A A Y B ALY FRBIF R SRR B 3R Y7 AR 42
LT REKIE, YT Dynesys A9IE W IEFIZE S FE A 4b
IRV 29 TG —hriE, SRR IE D2 S0 34 7
TR AT,

3.3.1 GENUE BEHEEHASIE , A AP A ] S Y A
AR R THE IEAE I (T ) iRAT M A | A Al
GARBERENETT .

3.3.2 AERIE 2B BTRANE AT BAL, R AR
WEE  NEHEME BRI > 1R Ay Be PR s, AR B
B UL S A e

3.3.3 JfRIE Dynesys FARIFEIEFEAFARAMKT
FEIIEFRE DA ST F AAE o T ARABSA I SE T2 A 9%
SRS I AR M i DR M A O i A I T
P05 B IVE T e 25 AL AR A5 A A PIAR DI R R IR E T
ABIR A ST MR BT RUBRL S  F AR A AR SCH IR
PR G FARA G F 83 BN VIAEE AR T ARERALM A |
PRI, s B TR AR A S SO AT R
D IESIT R RE B KA R TAEAYIAEITIT RAE , NI RIE T BF
FRT  SRETAN B E UL, Ko ZFXT 71 BIAT Dynesys [&5E
AREE BT 16.6 D HBEVT, 858 &I 71 41855 14 4]
(19.7%) B35 L T URETAR BN, 1 BRARETHA B 1) JR 2 AR K
HBLE 50 % LA b (13/14) AR R B 4E (IR ET R B I 1A
i BRI  Lutz 5250 GA 5 AEREVIORESEEE 1 A
73.5 %R EF LT —E R L AIRETIAS), MR I
BN A PIR T, H A SR ET A B4 . Kocak 552K
BB ET I BIAA B , A SR 1 IR W A s PRI , AR B4 T
WEFAR IBETR B A AR RS REEAANR RE
W AN R EGT A R T | R R RS

B MG B3, TR SR e R AR T
K PET 4858 |- W97 5| S far R 2 X e 5 ARBRET 7= AR 25 4
MG KRBT AR Sl IXHEESRARE TEA A Dynesys %<
IS A A IR ST, IR AR g R AN FR s 2
R R A B i 1) B R 2 ARG M DA T T 7 R T
WA A MER BT 2 AR 83 H 2 BsiAs
HIFFAE, A ARET B2 I AN B M UREE B ) S AR B2 2 5 |
KA TR EEIR,  FRTH R A 300 S Z I AR R
Geit BRI BRI AE R S EORIE TR H
JR , Lutz 3% 50 #1147 Dynesys [ & AR B E 065 5 4F
RE, AT RAE 7 ) BRI R
i, 17 IR E T E R TR AT AR A . B 5
T R BRI NIRRT 1A | <5 3 (R 4 BR A | 3R B2 A 4 BK AT i
SO T BETE N AR R T A e A HR A S e 240 0 B b=
R AWEAE R, I O R, R I I &
JEZ HITEARG 3 A LA B R JEGIF RE AL H
AATHURPETUE RN TR TARENE . BUESE BB N
F, FALE T AR AL B, LUL AT e g b2, [ A 22
REMT & BT R DR AR L, T B B RAE W S B
W2 RS B R GRS M T BT 5 S A T MG TR B A )
FHBEA o Lanuzzi 82Xt 17 BI4T Dynesys BHEA B I8l B 2
B B, e S IR S B AR R A (16/17) B (1/17)
(O BETAA B (11/17) BAEAMIREAL(1/17),

SR, I ARERY KA G AR R M f BT A
VERRRREEE TR MR A | AR B A B A
BB ARG BEYIRE , A AR Dynesys TARIG N UE AL
TLPARIRAE | IERASS BH A BRI R E Ak R AR
B T 1B I A K
4 RE

Dynesys 14 1H77 HEAREIR A8 PR 05T B8 OB ik | 2
XMHEGERIG TARRANERETT . WFF0IESE T HAR IR T IEAER
ARSI EIATRCE, TR IRIRN I RS T SR G ARZE
PURIRIT 3R  (HEANRT I Dynesys 45776 J LA [A] 75 227
e (D3 EA B SRS BE FT e (1 R 8, 8 2R P 03 Kl e
Py KA 2 A T 1 BEMEMEAL T it e SRS, SR ni ]
N 2] BRI I MR B SR, DR A
B> RAF P07 2R A T A7 BT AR B A A
Bufif ; @Dynesys 1RSI FIIEEHE [H] 55258 H B RO B
o, EEARREE B, w5 gt — 0 B A W e R A =
E ; @ F Dynesys 3 B R WIFEAE T RN, dnfaf 42 s fef
FZE, W I AAE T AT AR BIE A2 i R T A2 75 2
AP A1 DY ARG AR PR FAEZE SR 1T 15 B
B AR AR FHHL T B R B s B — A UE A B A Dynesys
A E R EAL TR MR A AR Y
L BEE RS R AR 5 5 Rk AT R S EOR
PR RS

B3 3k
[1] Kanayama M,Togawa D,Hashimoto T,et al. Motion - preserving
surgery can prevent early break down of adjacent segments ; compari-
son of posterior dynamic stabilization with spinal fusion[J]. J Spinal

Disord Tech,2009,22(7) :463-467.

[2] Shen M,Zhang K, Koettig P, et al. In vivo biostability of polymeric



A 2013 4F 6 H 2526 555 6 ] China J Orthop Trauma, Jun.2013,Vol.26,No.6

<529

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

spine implants ; retrieval analyses from a United States investigation-
al device exemption study[J]. Eur Spine J,2011,20(11):1837-
1849.
Wilke HJ , Heuer F,Schmidt H. Prospective design delineation and
subsequent in vitro evaluation of a new posterior dynamic stabiliza-
tion system[ J |. Spine(Phila Pa 1976),2009,34(3):255-261.
Ciavarro C, Caiani EG,Brayda-Bruno M, et al. Mid-term evaluation
of the effects of dynamic neutralization system on lumbar interverte-
bral discs using quantitative molecular MR imaging[J ]. ] Magn Re-
son Imaging,2012,35(5):1145-1151.
Schwarzenbach O, Berlemann U, Stoll TM et al. Posterior dynamic
stabilization systems ; Dynesys[J]. Orthop Clin North Am,2005, 36
(3):363-372.
Zhang QH,Zhou YL, Petit D, et al. Evaluation of load transfer char-
acteristics of a dynamic stabilization device on disc loading under
compression[ J |. Med Eng Phys,2009,31(5) :533-538.
Shih SL, Chen CS, Lin HM, et al. Effect of spacer diameter of the Dy-
nesys dynamic stabilization system on the biomechanics of the lum-
bar spine; a finite element analysis[J]. J Spinal Disord Tech,2012,
25(5):E140-E149.
Niosi CA,Zhu QA , Wilson DC, et al. Biomechanical characterization
of the three-dimensional kinematic behaviour of the Dynesys dynam-
ic stabilization system:an in vitro study[J]. Eur Spine J,2006,15
(6):913-922.
Liu CL,Zhong ZC ,Hsu HW ,et al. Effect of the cord pretension of
the Dynesys dynamic stabilisation system on the biomechanics of
the lumbar spine:a finite element analysis[J]. Eur Spine J,2011,
20(11):1850-1858.
Liu CL,Zhong ZC,Shih SL,et al. Influence of Dynesys system
screw profile on adjacent segment and screw[]J]. J Spinal Disord
Tech,2010,23(6):410-417.
Wridke , YRR PR, 5. ShASERE RGUIAY T IEHERAT VR
WIFRAGE T ]. T EBTEAM 2R, 2011, 19(7) : 537-540.
Chen BL,Xu HZ,Lin Y , et al. Clinical study of the dynamic stabi-
lization system for degenerative spine disease[J]. Zhongguo Jiao
Xing Wai Ke Za Zhi,2011,19(7) :537-540. Chinese.
T IR ATRUE, B S AE . HEE R S ARSI SR E RS
(Dynesys )VRYT HEHES DAL IR RS TRL [T ). o A A
#,2011,21(8):633-638.
Ding LH,He SH, Fan YL, et al. The analysis of clinical efficacy us-
ing dynamic internal fixation Dynesys for the treatment of lumbar
spinal stenosis[J]. Zhongguo Ji Zhu Ji Sui Za Zhi,2011,21(8):
633-638. Chinese.
Welch WC,Cheng BC,Awad TE,et al. Clinical outcomes of the
Dynesys dynamic neutralization system: 1-year preliminary results
[J]. Neurosurg Focus,2007,22(1) : E8.
Di Silvestre M, Lolli ¥, Bakaloudis G, et al. Dynamic stabilization for
degenerative lumbar scoliosis in elderly patients[ J]. Spine(Phila Pa
1976),2010,35(2) :227-234.
Sapkas G,Mavrogenis AF,Starantzis KA, et al. Outcome of a dy-
namic neutralization system for the spine[J]. Orthopedics,2012,
35(10):e1497-e1502.
KRN, I A= WA B AR RS 5 R G R[],
B13,2007,20(4) :283-285.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Zheng Y, Tan MS. Clinical application of nonfusion posterior lum-
bar fixation system[J ]. Zhongguo Gu Shang/China J Orthop Trau-
ma,2007,20(4) :283-285. Chinese.

Cunningham BW ,Dawson JM,Hu N, et al. Preclinical evaluation
of the Dynesys posterior spinal stabilization system:a nonhuman
primate model[ ] . Spine J,2010,10(9) :775-783.

AT A0, X ), 55 0. AL 5 RS A AR AR BB AT A
BIBFFEERE )], FP IR, 2011,24(1) : 83-86.

Ren WF, Liu JM,Zhang M. Research advance in adjacent segment
disease after operation with lumbar fusion[J ]. Zhongguo Gu Shang/
China J Orthop Trauma,2011,24 (1) :83-86. Chinese with abstract
in English.

Rohlmann A, Burra NK,Zander T, et al. Comparison of the effects
of bilateral posterior dynamic and rigid fixation devices on the
loads in the lumbar spine:a finite element analysis[J]. Eur Spine
J,2007,16(8):1223-1231.

Nohara H,Kanaya F. Biomechanical study of adjacent interverte-
bral motion after lumbar spinal fusion and flexible stabilization
using polyethylene-terephthalate bands[ ] ]. J Spinal Disord Tech,
2004,17(3):215-219.

Putzier M, Schneider SV, Funk JF et al. The surgical treatment of
the lumbar disc prolapse : nucleotomy with additional transpedicu-
lar dynamic stabilization versus nucleotomy alone[J]. Spine (Phila
Pa 1976),2005,30(5) : E109-E114.

Yu SW, Yang SC,Ma CH, et al. Comparison of Dynesys posterior
stabilization and posterior lumbar interbody fusion for spinal
stenosis Ly~Ls[ J]. Acta Orthop Belg,2012,78(2) :230-239.
Putzier M, Schneider SV, Funk ], et al. Application of a dynamic

pedicle screw system (Dynesys) for lumbar segmental degenera-

tions comparison of clinical and radiological results for differ-
ent indications [J]. Z Orthop Thre Grenzgeb,2004,142(2):166-
173.
Kim CH, Chung CK, Jahng TA. Comparisons of outcomes after sin-
gle or multilevel dynamic stabilization; effects on adjacent segment
[J1.] Spinal Disord Tech,2011,24(1) :60-67.
Klsckner C. Long-term results of the Dynesys implant[]]. Or-
thopade,2010,39(6) ;:559-564.
Lawhorne TW 3rd, Girardi FP,Mina CA,et al. Treatment of de-
generative spondylilisthesis; potential impact of dynamic stabi-
lization based on imaging analysis[ J]. Eur Spine J,2009,18(6):
815-822.
Ko CC,Tsai HW,Huang WC, et al. Screw loosening in the Dy-
nesys stabilization system:radiographic evidence and effect on
outcomes [ J]. Neurosurg Focus,2010,28(6):E10.
Lutz JA,Otten P, Maestretti G. Late infections after dynamic sta-
bilization of the lumbar spine with Dynesys[J ]. Eur Spine J,2012,
21(12).2573-2579.
Kocak T, Cakir B, Reichel H,et al. Screw loosening after posterior
dynamic stabilization; Review of the literature [J]. Acta Chir Or-
thop Traumatol Cech,2010,77(2):134-139.
Lanuzzi A,Kurtz SM,Kane W et al. In vivo deformation,surface
damage, and biostability of retrieved Dynesys systems[J]. Spine
(Phila Pa 1976),2010,35(23) : E1310-E1316.

(ki H 1. 2012-12-25  ARSCHndE . 250





