* 46 - BHAMER AR, 2017452 A, 55 15855 13 T Spinal Surg, February 2017, Vol. 15, No. 1

PR [ R SR 7S IR

EGR, BAEL, LA
R B EREE R, dbat 100853

(R88im | s MM SLRATYEAS; RIHIRAYY; L3830k
[ XEHS ] 1672:2957(2017 )01-0046-06

[ FE52S ] R681.533 [ HtiRERD ] A
[ DOI] doi: 10.3969/j.issn.1672-2957.2017.01.009

Research progress on interspinous process system

LI Xiu-can, MAO Ke-ya*, WANG Xu-xuan

> I,

Department of Orthopaedics, General Hospital of PLA, Beijing 100853, China

[ Key Words ] Lumbar vertebrae; Intervertebral disc degeneration; Prostheses and implants; Review literature

FEME IR AR 05 C 5 M AN AR | B A 1] 45 28
W MM e | IR TEEMEIE RS, SETFARIRYT
TR T AR T 10, AL GRS Ul 5 R PT R ok
TEAEENS BRI | AR ) 2R AR | &R B iR AR
(ASD ) A[RIFREE s SEAS KR (R, IR AR
ANEE A . R RIETF R G ARG Rz —,
TERZE B BERR A BOPETE 7, AT BRI 6 5
ST (R g 2 DR R 35S AR T L b
BRE PR BI AR A3 (8], Sl AN T SR AT
Brok H A N T RS BO AR 1 B, nl R E ek
2 ACRE IR I B ASD OVE R, H R 2 48
FH PSS [T R G 36 # S 7E JF R 48 (X-STOP,
Wallis ). 8h &I R 55 ( Coflex, DIAM ) B 28 7
B AT RS ( Aperius, Falena )55, AU [A]
FETT RGP B RT3 S TR

1 BEMEREIEFRS

1.1 X-STOP % %

X-STOP R Ge Mkl it , FARIR sl . etk
SEE RPN BELAR GE R LB, 43 0 TR | 2
TR B B LAy sy A 4 (e —
A FE AT 4R 0 DAE 4228 ), X-STOP F 2005 415 SEid
I S8 [ 2 5 B R (FDA ) SAE T T 1ifs

EE&WAB: EEAARESE FH (51372276 )
BB SBH1990—), BILTERE, BEIN; xiucanli@]26.com
*BEIEE: Bl maokeya@sina.com

J Spinal Surg, 2017, 15(1): 046-051

PRU, ek A AR B T B ESE . 5/0 |
RIGHEE M IR N 45 S 58 3 O B - B 4540
A5 K 3 B0 T L RIS A X-STOP &R 45 (1368
IO UF AT MEEARE M ) 285 58 HRE | 50 3 MO ME M A5 A A i
Bl A ARG TR ASD REHE/ NS 1B A4
Zucherman 2542004 4E I WF 98, YA R B
JE R 2 DR (D B A T 8] 191 48], %o R (91 441 )
2 AEFARIGIT, 493 BRI X-STOP R G577 -
Zurich BE A T [ ( Z2CQ ) B/R, IGYT 5 14F- X-STOP
ZHARE IR M N 60.2% , % BEZH N 18.5%; X-STOP
ZH KA I BE B3 R N 57.0%, X IR 41N 14.8%;
X-STOP 21 1 25 34 73.1% , % BE41H 34.6%. 1697
J& 24 X-STOP A AR H6 0 45.4% , X FRALH
7.4%, RJG 14ESF-36 PE43H, X-STOP 2H (194K 42y
e AT PR IS 1R 622, 57.0,
56.1 F153.0 53, 43 i 2 v T X RRZH 9 427 319,
36.9 F147.4 53 Xt BRI TT HI I IKAR D RE L K7
PEIR . T6 ) 0 53V 3915 73 4 33.0. 17.3, 282
16.94r, SiAITIEMIEL, 225 G473 3, 2 4F ki
i J13 B X-STOP 41 96% i {5 AT LA 45 i 5 1] 42 4R
A3, Hartjen 251000 55 1~ BHAUE T 20 i
HHEE, H80% B35 58 M2 AR S FE VT, SR
e AR T BE IO R X ER T R4 R 60.5%
(26/43 ), 58.1%(25/43 ) #170.5%( 31/44 ), SF-36 /£
FETR R AR TIRE L T KR L IE 1SERAR
Ay ¥ IR . T L, 2 A 25 A R e B 1 2



BAEAMNERE, 2017452 A, BB 15855 11 J Spinal Surg, February 2017, Vol. 15, No. 1 - 47 -

S5 X-STOP R 48 HAT 380 i I IR T7 2%, EPIE T 3
TRYT AR T B e e M e 2k

WA WL IE X-STOP 58147 IEHEME S B 7%
iE BEME R o HLRAR — 8525 FE A Lonne 557 %02k A
6 ZZ = Bt 1Y) 96 141l F8 3 3004 T 22 O B AL BEGR S, i
T T X-STOP 41 (/) BIE 23Kk 33%, HARAS 1 AEREIR IR
BRI TR BAME -2 25 700 BRJT . Tuschel 55 %
XJ 2R F X-STOP R BEiG 7 1Y) 46 {51 HEHEAE 488 78 iE
S BT AT [ B 5, 40 A H 9 S B 1
B, 1461(30.4% ) & AT TRETF AR, BEE
SHHE R A 58 Ak (649 ). R HESR InE (149 ). [a]
BRI BEATRER B A (4] ) BRARAS AL (2 4] ), 2
BT ), £5F 5 TR A A S5 B Y e KU PE
DL BAS - 30 5 A IR S (] s ) T X-STOP R 4t
(A AR T, fIEL 7 8 DA T 7 I AR 1) 2 A e ) T
T, X-STOP Z 4t v] LAk #1) 5 9 & fil A A [ i 1ifs
IR, ELAT AT ASDE® L,

1.2 Wallis 2%

20 1t 20 804 AT, 2 [H 24 & Sénégas 2510 I 4h
BEATER—AR Wallis R G0 B9, 55— CHE T 28 4k
BaeHR, B U, e e i s R R
W, AT LASGRE ) 24T S IRt Jn A 18] B A/ N oG
1080 50% , H TR BRI BE o K2
SN STAE R, DTG IR 5 B A 0 A KU AR
& Wallis 72 45 DA LRSS it 15 00 5 [0] 25 #4 B DG JiC 7
R EEEN ( PEEK ) MOBHEI BT, ZEZEAS [ EMEAAR
1) BT Rt ATIRERHE /N G R ] B S
T 1) 1 Aar LA R BB A T AR, B I ks R AR T B
HIJE 5 2 sh R e 1, F 2002 4528 FDA #itifE it
frim AR,

PRS2 BB 43T 40 BIREMEIR 1 5 MEpe0
BE ARG LRI B AR AL, Wallis 41 (20 6 ) @&
ARIGABIT T BEE A Wallis R4E, XFHRLL (2041 ) F7 5
45 B AR, RIG 1A H I Wallis 412053575 B E
) e A AR AT A 051 96.30 mm , 229.30 mm?,
5% BRZH 1% 95.10 mm ., 233.20 mm> A L, 25 5% TC4E0
T S ARG 34ERT Wallis 2H AE ] 25 5 . HEAS A
T AR5 5918 96.10 mm ., 226.30 mm?, i 4L T%F B
2 9 82.40 mm . 190.40 mm?, Pan 25037 [5] i 14 i 5%
50 41 157 FH 2 —AC Wallis 22 581497 IEMEIR 17V %
BEMITRL, KRG 3. 1224 A B H AR B R4
(JOA )T 51 25.0. 260, 25.04%, B FHE T
AR 12.050; ARJF 3. 1251244 H 1 Oswestry I
AEFEASFE B0 ODI) 5 5.0, W E KT ARATH 13.0,

UESZEE AR Wallis R0 ] LACKCE EAER A TR B0 1Y
EAR o Chen 451 Bifi 15 26 191 13 FH Wallis 5 4835 7 1
HEIRATPEROE BE IR, RIS 5 AT B A0 e A5
PR (VAS ) PESH 0.65 53, BEMRT AR 7.19
51, BBJFE VAS P43 0.58 41, IR TRFIT1Y 8.04 47,
ODI #13.92, & Z TR 36.92, 12 41(7.69% )
I ASD, 191(3.85% ) i B0 Ly s 2 Ml R 22, 150
Wallis 454 205 12 R S50 R A v B 7 R0 S Tt
B ASD FIFEF . Eab UEHE RE /R T Wallis 22 40 56 )
DA B I AR R A &, AR U 07 T Ay 22 4
[FIFsH 2 T AE T ASD 5 TR AN 3

Yue 55 F 8 A N 55 AR Wallis R IR YT L. s
T BRSPS 197 R S AR SR B AR I TE R K 22
A, A RIS AT I ASD,
Wallis 25 45 (14 11 A 07 FF 06 200 7™ A $0 418 38 107 1F" '
DE K5 H BIAMER] EEVIBRA 5 HER] = RS 2
OMEM R IARSGEZ K& ; QA ARG ASD; @iRAE
HEIR] 25 ( Modic TS ) V5N o A T B2 DL F i
A AT B A B Ul Wallis 2248014,

2 HEMREETF RS

2.1 Coflex 2%

Coflex R4¢ Mk “U” itk 2, ERFMA
B sJe T AR B S P e B 1 o R AR A (R] IS T R
W0 B R IR )T S 45K, 45T Coflex R 58—
1) TR AT i AR (BT B, A PR A AL e (st 2 )
5 ETF AR ™M, SR AT Ty, BAE
g Sl HAERTE TG S AN 2l B A 555
BIMIRAL o [ NAT 245 AR U™ T T iy 5 A A 11
PEEI < 5 mm S EEBANLE 7 Coflex 24T 2006
AEE FDA b E SR A T4 58 F # l #3  CIDE )t R 3K
0, HE B IE R M ) SR AR | R Al
RIG TG ASD | H s R B HEAE A P AS | BEHE AR Fo S
TR AR T R e 0 A5 5 S A AR AR M e 1020,
Oy S|P = O NS /NN - NI 115 SO A NN TS R AN St E N |
FEVA IR A PR LR AR R A 2

Davis %21/ 2006 = 43 UEFT FDA HHL#ER) IDE
RIS, 290 ATHEPERFT Coflex R SLIRTT 322 19 1
HEAE A P 25 B T RE SR A 7 A M T A 97 3L, Coflex
A (n=215)F-¥FARBFE] i A B 15 51
J£98.0 min., 109.7 mL. 1.90 d, LT )5 Bk &
AlA2H( n=107 )HYF24 153.2 min ., 348.6 mL. 3.19 d,,
Coflex 2H 1 J [ Vel i F A 2H 43 5 43 95.3% F197.2%
4905 18] 58 B 2 AF BT, Coflex 2H ZCQ 43 e 4R ™



+ 48 - BHAMER AR, 2017452 A, 55 15855 13 T Spinal Surg, February 2017, Vol. 15, No. 1

EREE | IRIRDIRE L R AR08 1,98 1.56 1
14241, B2 T 5 F 0T #5419 0.89., 0.77 Al
0.77 53 Coflex 4141 5% 7 66.2%( 135/204 ), )5
PRUBE Rl B AT RO 57.7%( 60/104 )AL, 2253
Geitf X, {HAT DL SE LR AT vt ASD . DA e
BETTIESE Coflex Z2 40 AT A HI] 5 Ji5 i a e i & AR AH
) AR A 7 3%, HLELA AR J 2 A ] v 5 LA B T st
LA, PR WIBEDTFSE TR, Bae 212003
21 A5 H o 19 290 11 HEAFE M 457 0 4% 5 491 1 A4 7 it
i, BRIMAJE 36 1 Coflex 2H A 3% 62.2%, %
BT REA UL 48.9%, BIE T Coflex 2R G816 A BUAE
Yl HE AR Y BB FE IR A2 S A B OL T T LA ks
IR Hi AR 5 I R AT 203 Errico 2502 308 X 127 45137
FH Coflex Z Gty Y7 I HE AR A8 P 28 i 8 I B 177
FBEYT 6.3 4, M BRI 93% . AR WA
A 7 T I BFFE LR, W Schmier 25023 HE T Z s
BEALXT BEFST , XF L Coflex 41 5 Ji5 6 MM fil 4 26 1)
BRI7 2R, 5 A INRLG 4 BT 2 26 863 50T,
Coflex 414X 15 182 37T, Al 1544 43.5% 3% A, Wi
IR BEETF A, SRS MR Xu
ST ARGE 12 5T A B ERER T TR
I K Ls/ S, 19 BB RIBR, Bl I IR 7 4% LA
VRS R Coflex ZRGE AN AN BEAFEMK &2 11 5 1) st A
VLR ) e 16 2, i B A RCR . SRR
Tt T FE B A5 R (B B A A

I JLAFE R A S 2 (AR . Kim %% 18
B Coflex RGEIAY T HINEHEHE RS P A IERR B 7 5
AEREVTRGE, 311 16.7% ) & TR AL RAEIR | 2
R BRI BT A5 R AE T B RIME © Davis 252 1F
119 IDE 056 i 38 14 0 Coflex 22 48 BRI R Ky
10.7%( 23/215 ), 2% = THEMESS B RlG AR 1 7.5%
(87107 )o 2F AR 45 Tl 55t Rl s A 1) I & R A T 4R
%, Kulduk 252038 13 A= 49 7 24 43 B 0F S i i )i i
15 BN Coflex RGNS TG SN Lee %127
A FE DA R 1) 25 55 55 LA K T s BE 7E Coflex RETHE A
JEE R, AN AN TEA AT R R B E el
BARBE A S5 KA o I AR XTI Coflex R G874
) S S i T FBRAS 23R 1) i T — s o B AR T B A A
BHEEAEXT Coflex RAMIMFE, B —HAFH M
Coflex 72 45 % 2 W ke (1) [n) B0 HE A TR R . B2,
TEACR G385 D UE RS LR, Coflex RGEIRIT FEMEIR
THEBIR TR 5, HLARAIR, i e,
2.2 DIAM %%

DIAM 4t A2 fef A4 o 1 B 2% [B) B A, 2Ll

F Wallis R45, b F WA &4 K [0 09 0T R 468 19
UL T AR S8 [ TS R B A . T 2005 4 3K
753 FDA ftt i A IDE I R, FOE W ik FEEHE
HEM RS | rh JeRUMEAS P A o s e 7 | iR AR
A [E) 255 05 B Bl AR i T A0 3 T R AR S 2
Hrabalek 2512 U 5E R, i 68 4413 F DIAM R 4¢iA
7 B REHEAE ) 5558 1S | HEAS DA s 1911 4 7 3 4F Bl
Vi, SRHIAHL, ODI g T 63.85%, Hhik . MK
6 VASTEAY R I T 70.75%, 73501 580 92.00% ,
TC 2 %95 . Lee 2512155 75 491 )7 F DIAM & 4236
7 B IEHER TR A T 2 AF T UYL MBS
PLIF 4531 DIAM 41 ( n=25 ) 5 5.4} PLIF 41 ( n=50 ) K
Ji ASD 1% %, DIAM 41 ASD 1Y 24%, ‘i & /L F X} if
ZHAY 48%, ENIE T DIAM Z 45 n] b FH B B A
Bl AR S5 BT Be /NS T IR AR B ] Lu 2500 ]
JPERFFT 91 1% F DIAM R S8iA77 BINEAEZ 45 BHE
AFVEFIR , DIAM 4 ( n=49 ) ¥ DIAM £ 45 1 B P o7
FHF EME Z 5 B PLIF AR5 B9 30T s @ 30 19 B, X ]
2H (=42 ) {047 PLIF R 2, DIAM 20 ASD % 4=l
6% (3/49), B Z KT X BELLAY 48%(20/42 ), 7] LA
F i1, DIAM R G816 UGS IR EE R . (R s & D fg
LR B Rl A A S ASD 255 THIAT S 7R

Bt BT R B ZE K, DIAM R G2 R AE A
2 Fabrizi % BEDTHEST DIAM R 40367 IEAHEAE
ERAESE 1 31561, AR J5 I KAE G Fp oS B Hr
% 10, 5.3% 1 i85 2R R AR R e 5l i AN
Wi, [ERE, Kim 250255 7 4] 3 FH DIAM & 883497
P B MER A 7 1 2 0 s (9267 7 Bt , P34 R 17 62.6
AR 26 A Jo ik 52 M R AT s TR, &
TR SG G AR I, fEh 2
DIAM F Gt T EAEIR A TR 95 95 S 287 /00 [] g 22
T T M I IE

3 BRENKABRREEFRE

3.1 Aperius PercLLID

Palmer 2532152007 4E % ] T Aperius PercLID J
NEFRG, RS -AETEEH . FRIEA
BT A AT AR, TR TioALV %0 14K
ShFER R, FTRATEBL T B, JR PR T 28 BB AR
ZRMAIBR, AT LAN T3S S, 76 N I REHEAR (] 15 B

Galarza Z£ 3 XF 34~ WF 5% v o0 (19 116 41 7
Aperius 2 GEIH T 1Y HEAEAHE S B RE 6 191 14 700 20
WE5T, b 40 6 B 4FIY > 65 %, RJE 1 4 BlVIET
VAS P53 R 3.4 55, BEMRTRHETN 8.1 43, ZCQ I



BAEAMNERE, 2017452 A, BB 15855 11 J Spinal Surg, February 2017, Vol. 15, No. 1 + 49 -

O3 R 15 90.0% , AR DL K as s S RE 4 )
M3 38.7% F133.8%, TR > 65 % HAFA7 Al i B
A7 B EEHE HE S 78 993 91 N Aperius REEIRTTIT AL
AJ ¢, Fabrizi 28031 [0] |54 F 5% 260 441 1 F Aperius
RGEIRIT M IEHERE A TG 9], & BRI Aperius
RS T AR A B %5 (7 min/ 5B ), AL 3 461 4 B 58
T, JCIR Y S H A I R RE PR, Nardi 28034 5] it
PERIFFE 152 161 137 FH Aperius 22 501657 B9 B HEAE 45 52
AERERTI , ARJF 64 B9 ZCQPESF ek ™ S AT
WKAR I RIS 3230 R 217 175 4%, ¥ B ERTA
T4 3.46 F12.64 43, AN 1451 K 3G 5 28 35 A2 MR )R F: 30
BRI, 268 A GRS To %

Ramesh 25131 28 45 1 [l Jii 23 5 SCik 48 38 A 5
FH Aperius 2 G216 7 10 HEAEAE & P S 4], P34
BT 17407, #GE Aperius 2R 48 5 KRE & R K
10.62%. Aperius PercLID {E A8 24 (1A A B A 7 =X
kST FETF RGBSR A1 P I R G B AL AR 1
BN, FE EAE, RS RIS Be, (5 H FT
Tl R ] 0t 20, BET I A s, HOSCHRIRGE 25
Sy B 22 , A3 FEE— 25 BT R BT[] ) B R E
S Aperius RGEHNHITRCR
3.2 Falena 2%

Falena £ 4t HHUIREKGES | JRUERE5# . W1
3 L PEEK A5 OB FF 2R LA, AEREIS I EAR
8~ 15 mm ANEE, (HFVCHLARIBESE B 2, FB0
R SR E AR (R BR . Masala %0 2012 45
%3 Falena & 48 1% FH T 26 191 505 B MEAE 45 52 45
SE B H, RJF1AHFEH 0D 31.2, BT AR
HIY48.9, -2 VASTES A 3.9 4, BT ARET
7.643, RJF3~64H VASTPE/FaE 78 3.6 43, MRI
Ko A 45 R MEAS L OB (] L 1 AL 2R TR AT,
WIAAIESE Falena 2 GeiA 7 IEAEARE S Do s 97 3k i
1, Z WA BA#EAT Falena & 48 55 Aperius £ 4t ) T
59 {51 REEAE A/ 0 2 A 491 1) TR ERPEAAF 577, Falena
HARJG 64 H F 124 H B F ¥ VASPE 5324 2.86
3465y, BEMTF AR 7857 RIF6H12
A~ H BFSEODI K 34,77, 3771, B 3E KT AR AT
79.71; Falena 41HER P T BE- 2435 0 83.6 mm, i
EZ T Aperius 019 41.3 mm, FHREGE T Falena &
BRIR T NEMEAE A e M Falena R G0 A UK
FEF A8 B A RNk, 1 H AT L Aperius 3
GBI AT M TR, AT I R T AL
PIBFFEIRGE R /D, W TOIH R SEAH OGS, A Frilt
— LR .

AT BAE RS A, BRREI 258
PR F A1 Bl B4 i Rl 51 By 48
P B AR OB HA5MBIR N, QFfft
B SR B R iz shYise s OF ARE A, H
ARy @R T #E; @B 1B A=) 1%
EARZ W, OB, B EXELEFRT
Yoo PP IE S M B EIF S, BEAN
KALIE VI AL J 20 i) 55 o (B S AE T R G Wallis
40, Coflex RGBS FE T 43 805 AR 0
W EHER A &2 G CI R 3044 . B B0k 45 ), H
) 8 Ak R v 5 TR ) L PR 0T B S R R IR
X-STOP 7 4t B AV R S 18] ) 47, i A IE 6 4k &
HME BB B A S 25 M 08 R AR AR A S ST RS
Coflex 24t . DIAM R 4 55 & 35 | 25 T — /& T2k
far , AEE ok i 36 30 A B O K s E s S, Rk
TS FT BE 55 SE 43 B 0 I s B T 2RIB T R W, 5
DIAM R4 K& Wallis RGEAH L, X-STOP R 48 7E 34 i
HEMIFL R BE | 98 DL SR R R A SR 2 Sk o
AL, HARDN B R s BB, 38 A I
PRI

28 [ B AIETF RS Aperius RS | Falena R4¢
S, TGN /N, AL 7 5 5] B 0 B A7
AL BRI AT B A B A SR PE T RE R, L
Aperius G036 T Ls/S, Yo AN 2Z A 78 F ki 58 ]
[l 2 5 AN AT (BUARTEA, S5 1 TR T T 2R I XSS
B, RS IR .

ARG AT ZR G 3 AN 0] sk G (A (] A= 4
NEGH, JEAUE R LA A S g R0 T 1R
FCER M) A for 1, 1T LA ZEad fpd S 328 Bh 25 7
GBI 57 3807, I LA DR rh B DL T 2 DR 2
REYr. EEEF UG . R AP L% | oEih %
o FEUR slCE T AR B A NS B A R R
FOR AP AR S BB B RRER R fE B R, R
[ RS P TE AR R R AR [R], HAT k=
IR B A AL PR IR TR S I IR T 5 A e 5, 2 B
P T ] B St ol S M AR S ™, PRI RIS AT RE
AR BE TCIIRBNGI T ROR . A2 IR IT R
Wl F A 5 R 2 BRPERERE AR, — e A RS B
IEFE AT LT AETFARRYY, (M EAIESEH R SR
FOR G REPR AN HTC 1 52 W 2R A TRl A AR B
Wallis . Coflex & DIAM 2 4t 3G i B 165 v H -l
A B AR T B LR B TR ASD IIFER , (H 24



<50 -

ﬁ’*f&l\*’{‘/lwh\, 201745'32ﬂ

B 15455 1) ] Spinal Surg, February 2017, Vol. 15, No. 1

PTG AR BT K I B T AR A S A%
7, At — 2R HAMEZRIES . ShameR

[HECSIENS

S ZAFRIIR R AT, P8R T 7R

Il ARE AR LA S TS5 ASD 255 1 B9 L (B B R
i R RE 2 DL B G AR R A R ) R R A T
Hok R, BB MO AR, e UE A

BT A AR LA FH T IR IR, B4R H AT,

JO7 1 R F4) 95

s/, BEDTI ] A, [ HARA T 2R | B fv)s | B

SR B TR BB BINAT,
I RS

[2]

(3]

(4]

[5]

(6]

(7]

[8]

SN RS 8]
SRR A JETT 1)

& %

Ekman P, Moller H, Shalabi A, et al. A prospective
randomised study on the long-term effect of lumbar fusion
on adjacent disc degeneration [J].Eur Spine J, 2009,
18(8): 1175-1186.

Kabir SM, Gupta SR, Casey AT. Lumbar interspinous

spacers: a systematic review of clinical and biomechanical

evidence[ J ]. Spine( Phila Pa 1976 ), 2010, 35(25):
E1499-1506.

Zucherman JF', Hsu KY, Hartjen CA, et al. A multicenter,
prospective, randomized trial evaluating the X-STOP
interspinous process decompression system for the

treatment of neurogenic intermittent claudication: two-

year follow-up results[ J ]. Spine ( Phila Pa 1976 ),
2005, 30( 12): 1351-1358.

Zucherman JF, Hsu KY, Hartjen CA, et al. A prospective
randomized multi-center study for the treatment of lumbar
spinal stenosis with the X-STOP interspinous implant:
1-year results[ J ]. Eur Spine J, 2004, 13(1): 22-31.
Puzzilli F, Gazzeri R, Galarza M, et al. Interspinous
spacer decompression ( X-STOP ) for lumbar spinal
stenosis and degenerative disk disease: a multicenter
study with a minimum 3-year follow-up[ J ]. Clin Neurol
Neurosurg, 2014, 124: 166-174.

Hartjen CA, Resnick DK, Hsu KY, et al. Two-year
evaluation of the X-STOP interspinous spacer in different
primary patient populations with neurogenic intermittent
claudication because of lumbar spinal stenosis[ J ]. Clin
Spine Surg, 2016, 29(7): 305-311.

Lonne G, Johnsen LG, Aas E, et al. Comparing
cost-effectiveness of X-Stop with minimally invasive

decompression in lumbar spinal stenosis: a randomized

controlled trial [ ] |. Spine ( Phila Pa 1976 ), 2015, 40
(8): 514-520.
Tuschel A, Chavanne A, Eder C, et al. Implant survival

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

analysis and failure modes of the X-Stop interspinous
distraction device| J |. Spine( Phila Pa 1976 ), 2013, 38
(21): 1826-1831.

Wan Z, Li G. X-Stop®” implantation effectively limits
segmental lumbar extension in-vivo without altering the
kinematics of the adjacent levels [J]. Turk Neurosurg,
2015, 25(2): 279-284.

Sénégas J, Etchevers JP, Vital JM, et al. Recalibration
of the lumbar canal, an alternative to laminectomy in the
treatment of lumbar canal stenosis[ J |. Rev Chir Orthop
Reparatrice Appar Mot, 1988, 74( 1): 15-22.

Sénégas J. Mechanical supplementation by non-rigid
fixation in degenerative intervertebral lumbar segments:

the Wallis system[ J1. Eur Spine J, 2002, 11 ( Suppl 2 ):

S164-169.

WY, B2, A0, 55 Wallis BEE M ST E R
G X G At REME R 5 AR5 A 55 BUB AL 19 i R 7 240
BT ] A E A, 2013, 26(12): 1005-1009.

Pan B, Zhang Z], Lu YS, et al. Experience with the second-
generation Wallis interspinous dynamic stabilization device

implanted in degenerative lumbar disease: a case series

of 50 patients [J]. Turk Neurosurg, 2014, 24(5):

713-719.

Chen Z, Peng B, Li D, et al. Minimum 5-year follow-up
study on the effects of the Wallis dynamic stabilization
system in the treatment of lumbar degenerative disease
[J]. Chin Med J( Engl ), 2014, 127(20): 3587-3591.

Yue ZJ, Liu RY, Lu Y, et al. Middle-period curative
effect of posterior lumbar intervertebral fusion ( PLIF )
and interspinous dynamic fixation( Wallis ) for treatment
of 145 degenerative disease and its influence on adjacent
segment degeneration[ J . Eur Rev Med Pharmacol Sci,
2015, 19(23): 4481-4487.

Marsh GD, Mahir S, Leyte A. A prospective randomised
controlled trial to assess the efficacy of dynamic
stabilisation of the lumbar spine with the Wallis ligament
[J]. Eur Spine J, 2014, 23( 10): 2156-2160

HLFE, W, EHEOR, S5 RS 0] 2 SR e e
Coflex i tE B AL E B AW S0t 5E ) ). HhAesh et
ki, 2014, 52(3): 179-183.

Davis R, Auerbach JD, Bae H, et al. Can low-grade
spondylolisthesis be effectively treated by either coflex
interlaminar stabilization or laminectomy and posterior
spinal fusion? Two-year clinical and radiographic results
from the randomized, prospective, multicenter US
clinical article

174-184.

investigational device exemption trial:

[J].] Neurosurg Spine, 2013, 19(2):



BAEAMNERE, 2017452 A, BB 15855 11 J Spinal Surg, February 2017, Vol. 15, No. 1 « 51 -

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Zang L, DU P, Hai Y, et al. Device related complications
of the Coflex interspinous process implant for the lumbar
spine [J]. Chin Med J( Engl ), 2013, 126(13):
2517-2522.

Bae HW, Davis RJ, Lauryssen C, et al. Three-year
follow-up of the prospective, randomized, controlled trial
of coflex interlaminar stabilization vs instrumented fusion
in patients with lumbar stenosis [J]. Neurosurgery,
2016, 79(2): 169-181.

Davis RJ, Errico TJ, Bae H, et al. Decompression
and coflex interlaminar stabilization compared with
decompression and instrumented spinal fusion for spinal
stenosis and low-grade degenerative spondylolisthesis:
two-year results from the prospective, randomized,
multicenter, food and drug administration investigational
device exemption trial [J]. Spine ( Phila Pa 1976 ),
2013, 38( 18 ): 1529-1539.

Errico TJ, Kamerlink JR, Quirno M, et al. Survivorship
of coflex interlaminar-interspinous implant [J].SASJ,
2009, 3(2): 59-67.

Schmier JK, Halevi M, Maislin G, et al. Comparative
cost effectiveness of Coflex” interlaminar stabilization
versus instrumented posterolateral lumbar fusion for the
treatment of lumbar spinal stenosis and spondylolisthesis
[ J ]. Clinicoecon Outcomes Res, 2014, 6: 125-131.

Xu C, Mao F, Wang X, et al. Application of the
coflex interlaminar stabilization in patients with Ls/S;
degenerative diseases: minimum 4-year follow-up [J].
Am ] Ther, 2016, 23(6): E1813-1818.

Kim YJ, Lee SG, Park CW, et al. Long-term follow-
up ( minimum 5 years ) study of single-level posterior
dynamic stabilization in lumbar degenerative disease;
“interspinous U” & “DIAM”[ J ]. Korean J Spine, 2012,
9(2): 102-107.

Kulduk A, Altun NS, Senkoylu A. Biomechanical
comparison of effects of the dynesys and coflex dynamic
stabilization systems on range of motion and loading
characteristics in the lumbar spine: a finite element
study[ J . Int ] Med Robot, 2015, 11(4): 400-105.
Lee N, Shin DA, Kim KN, et al. Paradoxical radiographic
changes of coflex interspinous device with minimum
2-year follow-up in lumbar spinal stenosis[ J ]. World
Neurosurg, 2016, 85: 177-184.

Hrabalek L, Machéc J, Vaverka M. The DIAM spinal
stabilisation system to treat degenerative disease of the

lumbosacral spine [J]. Acta Chir Orthop Traumatol

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Cech, 2009, 76(5): 417-423.
Lee CH, Hyun SJ, Kim KJ, et al. The efficacy of lumbar
hybrid stabilization using the DIAM™ to delay adjacent
segment degeneration: an intervention comparison study
with a minimum two-year follow-up [ J ]. Neurosurgery,
2013, 29[ Epub ahead of print 1.
Lu K, Liliang PC, Wang HK, et al. Reduction in
adjacent-segment degeneration after multilevel posterior
lumbar interbody fusion with proximal DIAM implantation
[J1.1 Neurosurg Spine, 2015, 23(2): 190-196.
Fabrizi AP, Maina R, Schiabello L. Interspinous spacers
in the treatment of degenerative lumbar spinal disease:
our experience with DIAM and Aperius devices| J ]. Eur
Spine J, 2011, 20( Suppl 1 ): S20-26.
Palmer S, Mahar A, Oka R. Biomechanical and
radiographic analysis of a novel, minimally invasive,
extension-limiting device for the lumbar spine [1].
Neurosurg Focus, 2007, 22(1): E4.
Galarza M, Fabrizi AP, Maina R, et al. Degenerative
lumbar spinal stenosis with neurogenic intermittent
claudication and treatment with the Aperius PercLID
System: a preliminary report[ J ]. Neurosurg Focus,
2010, 28(6): E3.
Nardi P, Cabezas D, Rea G, et al. Aperius PercLID
stand alone interspinous system for the treatment of
degenerative lumbar stenosis: experience on 152 cases
[ J]. I Spinal Disord Tech, 2010, 23(3): 203-207.
Ramesh A, Lyons F, Kelleher M. Aperius interspinous
device for degenerative lumbar spinal stenosis: a review
[ J]. Neurosurg Rev, 2016, 39(2): 197-205.
Masala S, Fiori R, Bartolucci DA, et al. Percutaneous
decompression of lumbar spinal stenosis with a new
interspinous device [J]. Cardiovasc Intervent Radiol,
2012, 35(2): 368-374.
Masala S, Marcia S, Taglieri A, et al. Degenerative lumbar
spinal stenosis treatment with Aperius™ PerCLID™
system and Falena® interspinous spacers: l-year follow-
up of clinical outcome and quality of life[ J ]. Interv
Neuroradiol, 2016, 22(2): 217-226.
Sobottke R, Schliiter-Brust K, Kaulhausen T, et al.
Interspinous implants ( X-Stop, Wallis, Diam ) for
the treatment of LSS: is there a correlation between
radiological parameters and clinical outcome [J]. Eur
Spine J, 2009, 18(10): 1494-1503.

(i HAA: 2016-07-19)

(Ao sy )



