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Abstract

BACKGROUND: Spondylolisthesis is a most common cause of lumbocrural pain, which has been a hotspot in spinal degenerative diseases.
OBJECTIVE: To summarize the surgical methods of lumbar spondylolisthesis at home and abroad, thus providing references for surgical

scheme of spondylolisthesis.

METHODS: The articles related to the surgical methods of spondylolisthesis, spinal instability and scoliosis published between January 1966
and December 2017 were retrieved from CNKI and PubMed databases. The keywords were “spondylolisthesis, interbody fusion, internal
fixation, operative treatment, pedicle screw” in English and Chinese, respectively. Totally 53 eligible articles were enrolled based on the

inclusion and exclusion criteria.

RESULTS AND CONCLUSION: (1) There are various ways to the surgical treatment of spondylolisthesis and each of them has advantages
and disadvantages. Combined surgery can obtain relatively good results. (2) Choosing an operation method not only needs to consider the
patient requirements, but also needs to consider what kind of operation is more adept for the surgeons. (3) There is no a surgical method that

can be recognized to be superior to the others.

Subject headings: Lumbar Vertebrae; Spondylolisthesis; Spinal Fusion; Internal Fixators; Tissue Engineering

0 3|l Introduction

JE MW L (Lumbar Spondylolisthesis) . R i& %
JEMER L, RAREMERALRE, X P RXPTLEMHFL.
MR B B W gl MEDA) IR 3 B & R 5 B & 52009 IR
FAARMEAR ] 31 A3 E A5, Mo b ILAR SR A= (3R ) T Bk
B Bl R

FEMETE BLIE R W JR B L6 HALIBAT MR 9%, &7
AN SRR R BIRH T 0w LR R —, A REL S
5%, Wihse-Newman-Maenab4- % i% 2 8 #7146 &k L%
J 64 EAMETE LI o K 7 kB, im0 K RIS ARIE 7] AL A
R ARRE (G, BE. XF. RES)ERAMgE
BRKE S RERE. TR BREES)EEATR
Meyerdingi: 5 E. ZRENELAZARE ST, 1254
6 R R R N R REEEZ R+ oM. 12
HMETE L6 16 IR R I 2B IR B30 R 1 3 R T A
Ja B8 B A AT, X5 IRAMEE R E E AR, FE L
% BIBAEIR LG B B BT S FFMEE R E . EE A BLT
FHAMEABZERRA, EiAAPEZ, BIDRELEALE,
ST dEHEEE, SHARETI, BARTFLTTIHR
FHBZITR, VRFEFEH QR TBEIBERM, B
HME X FRE. PLAMFTIE, PRTF G TR TE,
FEAFREFC. FREF T HOIERE. s,
ARG AT RN B, P Hikab 2 F RegRLR
a9, MR B RAERRRST 7k, HiENIEE R4
OFRFIETAI, QFMEMERE. W2 TE;, O
MeTg Lt AT A B, X 3 Boad IBAR B LR 49 S A
Rig 5 7 kAT LR34,

1 &#F0A3% Data and methods

1.1 BRKER &5 5 At A & 19661 A
FE20174012 A L kA Xk, B 136 I k338 kR T ¥
) 4o | 4% 4% B (CNKI), B 9} 36 5 Lk 8048 kR T
PubMed#4 38 % .

1.2 HMERHE

1.2 ¥ XAk RMERL, MEakS, ABEE, F
Ri& 77, HMeFARSR4T.
122 ZH XA &9
622

spondylolisthesis , interbody

fusion, internal fixation, operative treatment, pedicle
screw.

1.3 MFRIE

1.3.1 ANIFE ABLIBMEPL. BRI, HIKER
g RF ARG T B AR R AT

1.3.2 HRARE k. ARRE. RSN XK
ik AHFMERG . EHBEREFEL IR, TLL
FB KT AHERR.

1.4 FREWMESHIBIVRER Ak ¥ EXLHK, BiTHE
BAFF AT 58 RAF101 B Lk, FE ke X,
ARIE LA NAT B R HFIR AT R AR L 53K AR BAT 434 . Aok
AA2E LA,

AR L RN, MEERS, PEE, TARIGIT, HEDHRET,
spondylolisthesis , interbody fusion , internal fixation , operative
treatment, pedicle screw” ki PubMed & [¥ 1T 4 SCHUH (CNKIE
2017 4 12 HIf3Ciik

R MRIE. RGN AHREARR, Z2HENEAR
E

> - BBAREE R BRSO AR R ISR T LAHRRR
A 4
FOR R B 9303 N Bl R 132 4330, AR AN A B HE B AR
k101 j FrAER % 53 o SCIRIEAT 2514

1 B RAEEANA T UK GRSk R A

2 #£R Results

2.1 MMEWER ALZBEARR LSS LB AT
JE I8 4940 2 AT R, VALEFRAY 2% R 3] AL Ay s R
R 3T FRETLE AR S FHEFTI, RINTFH APk,
—IREHY KRR, ARG RN, —REHA
A HORERP T, EIRE S FH TS, ARTE
iN, ZHBERR. 2R EH, ZRUANZRES
TR T ey 2P ks £ 005284 1 E 2
MR B F B F AT R AMBITFARETF R, REMF
RILE g PSR REA, R AR A, T
KF I ERMARTB LB K, AT2 4IRS A T BA AL
QMR A, HPURJE F) i R4 B0 A AE 1 B S X LI e
MRS, X —LE 5 E N &R SR AT s R —

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH



Li XZ, Wang Q, Zhang CX. Lumbar spondylolisthesis: status and prospects of implant treatment.
Zhongguo Zuzhi Gongcheng Yanjiu. 2019;23(4):621-627. DOI:10.3969/j.issn.2095-4344.1044

#%, E4MJohnssonF i 7 8 AR D ih d iE A BAT
MR BR O G JRAR IR LB A, ARG RIT—FEHH
T FAEIHE. REMARE BLEAY 2 % EIER A E 6
M, Mo RIBIA) F KA TRIRE, BT HARE A P A4S
T EH, EREFEBLERE LI E EE Z30%
T. X5SairyoF R L RAA—K, HRREZ)
B FHARXREG T HsFaeiaa ., &z,
o B LR E S IR AMEAR BT, F VAR AR RRS doAEAR
FRAAMEE RE N, RE kS RIEHFAERP T,

22 BHMSK MAEAFHRGATFEZOLE,
HAERRSH AR B AL EA S, (2 R%&H 60—,
AR B XAAL N B2 Bk B kA2, 2RA
AAESETBEMTHEERE . WELEFERIER,
{o f st A ARG B2 i e 1K, SARRM S 4
FEAEAEA . BFAEFHEE L, AT KRR T ik,
JEFIAIAE A, IR FEILRE., HAEaks
T ASA S AR, LY XA AR Bk e . JB R
PRI B As . AR FUMEAR ) Bk A . MLIMUAE T AR A, B
Mo S Bkl BRAR Bk A (R ARAT /5 B4 B4 & k& 2, 360°
RRAY) SRR K A AAEE AR LAtk iR KA B &FY

WAV F K67 5. &FF RKegthe & ILFR.

1

BMERAEEMAALR

s

Bt

oAby 4

RN IR N
ISy

J I T HE HE
PRI R

BAR Dy i,
G, A E
Al IR

=873 A TEE
T B A 0
Wi, A PR R
FIO0, 8 o 1) A

SEREOR R MERI AL, W R
WAER PR 5 5 N %
A A T HES R AL
B ERME RN, BEA
CRUER, AT T A B
HER Jal FE 2T 2 fk, 7T 30
MRPEAER . )32 ()5 S

TR R I 1
HERL & J59%

FIATA g, HE
AR ET Py J]
SE T 3 5RAZ 5
OB R e

. WEEATTHME S DIR T AR, IFHRAEN
WIRIBE B, W G S s
G LIHE S AR AT [ e AfE 1) B B e T R
BOIRA TSR (T EAE IR 7.
[ ARARLL)
e ME I LI SRR AL BORESR W, ACDIBREE A5 b B OF 5T
HEME 0 0] fl ARZERL, EMERSL DHERSL(S ATBHEGRIRI R b, PR RS
“ MNBRSESESMN, A ARAALL). BEELEATR RS TR

IR 1 9 > o b 28
LANE S VA T E#A
WADI R AT S K B
EAE PN =g £
ENEE P N 41

A P PR i 45 1 B
i A E 2 i s o 405 HE AL
I B LT, i R
T S o

A 7
Ko

DA A TR 50 e
N ME A SR TARME, R tEA B, ROGME &R
PRIAN LA o F AR 520 Al 8 i Uk TR, AEH
W, MR RAL. BRSO INAERIB S T
NIIE S NS ST X 5 U7 45 R TR B IR
JE, B0 ZR S5 K 5 T 1R
I 5
221 FIHAMARE ERA R RS SR R X FAMEARET

AR, AEBOME R Ak A R Ak E ARSI F AR F X

P.O. Box 10002, Shenyang

110180

www.CRTER.org

EFERTRETERFTAIBEIBAEFTBA. BAIX
F AT s AR Bk o R X7 #OHH HRE, InoueF"%. 4
FRFM B a5 N IR T AR T BR AR
B & ARG HE R G, FRAHAIR 8RS R X TR
SR FAME R B BB AR MR 1) 3 AR R,
ROCHITAHMER £ Mibh, HRBMEISLEH, 7Y
T AT B S A GFE TN, {2 Bk AR AR S 093
IR, B REAEE ABERE, WME AT HRE,
HEARBHEE A, B XF BT AT AR ) fk
A RETEAE ISR, B, EE . AR .
BBkt AT p%,. f AR . KB MRRS R AL B
IARIE, 5T & EIEMEIFPBLE A, TNEDATAHEAMARE]
aBAERF K.

222 JjEHAMRERESR ZAX Tid T EEMER
BLITE R , 3 F 2 IR, T AT AR 3 5 4%,
FATAE N o B 2, i R X Bh Rk 09 1 B 2 BARAE
KIS ZEAYZ A YRR G R B, T RAL Z A
v A BAE R A TR W E R AEAS T, Bk )
WA AN, BB A A M) sk 00 ki)
8B H B A B A MR Bk A E4eCage. BAKE, &
TR E S R E R AT AR T AL, BARTE EAM
FARERAT, A EBATHAR T HEB A MY 2 ARG A,
A, —EREBFHEEBUR YA S ARIBAT L
7, EREAAYZRBG R, B E4THE T 2
FA RIS ST BRI, B X LA it et AR
Tor RILE . BAMATH N B F & G0b J7 42 T BRIRAHER L,
REFHEFAREEFREL, RE4THABDZZLTF AR
P s BT R ALK,

2.2.3 ZAERILAMER AR iz RKXid i 2 E LMK
XAMAME 8] FUR AT AT 2 MR, BAVARAE N B A%
BEAAE, BELEWRXTRXT, TAH SCGELM%
AP ZARBFRIE R, P ZAHER JUAR I 8k S % ) T S 1adf
IR LAk F A % g R ALY, Lowe e
SZ AT T 4045 B iR AT M SR AR 7 BLAT S A0 22 A4 18] LA 1]
AR VA AR 4G Bk, RIE90%44 & 7T AT E B 4 fk
A RESFMiZAIL, BME TSR ERS, 85%
o) B YT HRFH T A Biz KX AR IR —
MAFRAT, FASTHEIEEHBIATRK,

224 MIMUAER B SR & OzgurF 520064 4
KAk, AR X BB R M T £, BF T,
HARE R E, T AT RARAIRE] iR o R XE @40 . W AEAR
i B AR GAR TS R, B ARG . KRB MR RS T AR,
A2 30 T ik EISTHEE R 8GR, PTAIZRRER T4E
WHLE A . ST TFARRE BLEFARE BRI F & RiE
. Rodgers %23+ 6004] 2 #A 5MUIHE ] 8k 449 & %
ARG AR AL, SHERTFAT R, HIMUAH
RO EIKTF R L EF F A 55 E P —%, {2 ik 0

& o

Fai)

623



TS TNT KT ST A 07 TR RA AL ],
AR TFIE, 2019, 23(4):621-627. DOI:10.3969/).issn.2095-4344.1044

RA FiR—F I,

225 HMARIAF360°aS R AHERIRE ARSALE @)
HEEK, o T MR GG AR AR, A
R A HLF kA . Helenius 5 2Ist fE i & & % 1,49
ILERF VB H 5 AT MR B oK. S HBAMIR
18] @A R ARAMEIR IR B Bk A, 23t K AIMLI7 K DUAHEAR IR )R
HE A KT B BT AL, KwonFPlxt
PRAIE B TE BLAY bk 31 B 04 B MR IR B Rk o K
B, M54 R 5Helenius 52 A —2, AAMARIRE
BRI AL ST A E, MERETK., AR
Nl 7 PR MR BLAR 42 AL F) B #EAT, B 4h@k bR
BEA BB EAT R IEIR .

2.3 HEMETUEBBER JEMHfxIFHFL TXTR
Z A 6GRRE B, WAL F REMART R, RHRAF
. EwIEOEA, BROEE, LS A AT whajit
b, LFEMEAMS, TS EMA, Bk,
JEAMEGY R E A ORI RE AT/, AL & AT iE 45 49
e, AERETF, LFXPRARABXTE. M.
UK 5569 /) & 7T L FFIRME G AEE, M Lgik 31 R A B
Ak, B ERGRETI. BE, XL Rk
BERSORRA, IR EABSIR, EATHFRF
H A 5 RAL TAEA 2B B 0 2 2P lvanicF )
311 349) JRAE VR Bt Tk 31 5L 60 B A ATk S A P AL A4
B E, ReKRPMGZIL D F14% 69 8% LA F akb
FPRGHT20%5 A Lo &S, KAz KX LRER T5
ik,

2.4 LAMEHALDBRAR LKA RIF AT R, HLi& ik
MATARF , TR OIET BB BT E RIS
RABMERALG B, BT T EEIRAMER LA & K4
A F K. GainesF PG £ BE T E A IZARAXATLES,
MR HAERR A0 TR 0], A IZ R KT A E A KR
8- BB Y A 2B 4 R, s Be s R TAEF
3+ 304 & BB BAT LR BT R 84 B % K k155
R R I, Ltinth RE T AR A B BAY 255K,
INH W R AT AT S, Wld S st B4 L& B IR A i
Bl Fr Rk e 7 B 4 AT LR R R, KRB H710
#, FAIRRRIHLE, SRk R 44T
MR IR BB /5 34 RF 845 B] 704 97 VE B L, <LIR
2T RAFEE. Bt Ltk REF K7 20T
%, REAEEAIEFHFRTER, T4 TEEME
LA R F AR BARA X .

25 WOIFRES MAlFREHRFKF AL, T
A BB AR M R, R R REdhf, R
RE&mEz, BEEARAY, L5HTHERELRES
B2, BATE R QA R XA 2K AT 55 IR R5A 18] 4416) 2k
SR AN S BB AT Bk SF R B REAEAT 34 %
HER AL RS RS, LERRFE AT B4R e

624

M B, KimEPO % 302 6] 5 R T A 2038 %M ILE
4. L) T IEBSRH A AR LR R MR S &, L
B ARF . Kg 8 BOR V4R 2 A R AR R E
FAEIE B d B B R AR, WusF Pl b sit] 240
FUME ) Bk 5 AT AT AL, 24 R X AEALE Akd
ErmAnd, 12me) RE 6L IEL A F AR, X
— % 9.5 TsutsumimotoZBNay A e R A A—%. B AT
BFP R R B IRE A T AR5 57 AT, (2 ik BT R
Ft— R,

3 11+i® Discussion

M EFHRARGE RS, BRI FRSE

T EARMEE, MG RF RS ST B B AT HER
FATRR)F ARG T, BAFAXNERRY, E4ME
RRRY, 23K R AR, — S RAXEHLF
RBERME,. RYRBHERERS . RE7AREASF
RZ&, ZB#EREK, R, XBERXAUEFRE
TR RBERT ek, BATATHFRXEA A, s
PR AETE.
31 BHAREER HFHEABRZRGIZE IS
AEAMEAR S AR A . HIE B AR T BL A R
#rax Bl BRI AR LE A A B R A T B3, B
RizaoNE L. HEARSABREFHSIERESNE
. AT BEFAAE R A, s EH A ALIE T
HBFEBEFRFXETEE,

IZiR N B A B AIE R BT R A B A RS
Ko HBpERE, ARBETE, EACERY Z.
MERF I EBLEAL. HARKT 3T KA XA B 2 5
R, BERALEANEY SHERBITRMEERE, LHR
FBR, TERINAARGIAEE, FIRG T R T Ak
BB, RGBS, T A AR AR, 1B 69 K. Mihara
$Pp pf g s R GE R T ERNLE . (2t ks ARG
My etiEl egt K, AR RFEE R, AAEETFHE
FR. M BRIk, BENEMGAL. BRETR
F AW RE, &R LA CHTAMBRLI, 128 747
KA ARSF AR R B R, — o FH 2R E
AR B R AT Re e E R A AR A S . LR
I ARAMEIR MR, PP FIFRALZFIIRT, AR
EFHE. BRI SRRENBETRAGA2MN, —HEARNE
TRMAG BA —Z 5, TAFRANE, =AM,
B —HFRAGA G AR E Z, (258 G M) *
T, AEHARESAMS . BATER L CZ1ER SRR
SE R ARG ITZOREILKT. ShABLETEZEE.
Twinflex3) 4 B 2. % %.. Crock-Yam-agishi (C-Y)E %%
%, BB A A T8 L HARN B Z B 0 —ik
sk, BAEE R ETAMES LA MOEAERANE
R, AR A A HR BT A AFE. R FIA, E—

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH



Li XZ, Wang Q, Zhang CX. Lumbar spondylolisthesis: status and prospects of implant treatment.
Zhongguo Zuzhi Gongcheng Yanjiu. 2019;23(4):621-627. DOI:10.3969/j.issn.2095-4344.1044

AT EANME, EFRLENR. HEEREA
B R 18 AR SMEAR G BTAR T R IBAE T 5] 6930 &
T, HAAX LR ERESNE R HLE.
EPSARZMEAEFH)BEREERETTYTF
S FE, AR TAES 4. B AA TR
R R B E & % £ &4 Dynesys % 4. Graf
ligament% 4t. ISOLOCK#=ISOBAR% 4%, & KLt
B AH R, 2 ds7 28 i R, AR
RSN B LRY F ARG T A RIT, A
KRG &H Fbdlhn, HARRE . JBFIEH TR . H
M) KPR E MG Rl , ARSI EHE
%, HEEBENBETRZATRALI, B, EHA
A HiR BT AT By R AL,

LR3I E T A Sy XS LA, M5 24T
HFRIRGESAE L. BEALALERNENZR, HiE
A FBREAARE T Bk B R F— RS H A E,
INALRK@E, 5T £, N EEBZRMEARRTRIK,
FRGWST KEZES, B, BMERLEX S NLTH
M ARE, EREXTEMENENERRG, K3 &
FRETENEEIRA T, BHAREHNFHE, 12
st A ES T AT BAK. AR RER, FEAY
BRMERRYE, TARFEZRIHSERESNE L.
RSN B MEAE A
3.2 BHMSAN ®BFAAKST X, B AHERAT
QA BTRAHMEAR ) Bk R, B BAMEIRIE ko R A 3L
Me ] Bk A (L AE A 2 AME 1) FUAR 18] Bk A ). JBAR S MU Gk
o MRBEF. REMHRXEARE, BANH S
L.

321 JEMEE MM ERA L AT BAAMEAR ] R b e rhER R
Mg I F ANK R L, BHRE, REFLELR
A A, Bag 28 A Tl KB, 2 OhtoriZ POt
WHE R T AT SRAMEAR A Bko R 5 IEAE B S AR A 24 R KX
G R, HTRECIEMIFE, MEMERRSEMEY,
AL AT SEAMEAR ) B K40 B 4 T IR 09 &9 BA4F T2
MG o Mmlakotn, X THER B AW KT RIRG T A4
¥ ARG MAEE, AAMEFRAR TR Y. dTAT
35 RBME 3K, FTvARTIAHEIR 1) Gk o K40 RS BN R AT
8] BAE % B BBk T IBAE /S S BkA- 40, 5 SR SEAEAR
8] AR R X A S R IEARSTEL % .

3.2.2 JEAES I ERA L B MR A B AR B
BEAMEAR ) Bk o Rl 335 38 F K SR IUxT AAR AT AR 69 %,
VG AMe) Z L, ATAY AR BAT IR AR, ik EHAR
& 57 BN AT B B 4N Bk 4. Musluman %P7,
Zhou % POt i AR 70 4% B 3 35 L2 WL 5, {2Ekman %)
FABRILE, Mt AR R ARG 15 45 R TH
FRKXST A Y, 125 BAMARE] Gk e KRG FFLIER AR
& . Humphreys% PO Kim %0 1A 4 274 R X 16 &k
P.O. Box 10002, Shenyang

110180 www.CRTER.org

FRRREMER, (2RERXTFHERTE—RKX,
) B iR 4 7 S R AT €& A JBAME kAL B B AT IR AME /S Sh
] Gk A BE A J6 SEMEAR TA] B F R, XA L,& B V& —
B, MBI AT TR, EEARMGES, RS
RBMEBAT FAE BB L ELRK, XL—HH5TH RiE
A B R, AR, TENRGEAE, #rh LR
JEFR.

3.2.3 ATEAMEARI BRA L S ISR kA ek R
F A K 2 R X A6 F7 825 JRAE T BLIE R IT LA B £
F, At FAHBRGEA. KT Y. EEGIEH
AL, ATISAMEARE BR S R X FT R A — AP ARy 69k 4%, 48
B_JG 35 HEAK 18] Gk A KT VAARSF 64 # sk £ 3£ 19, Min
W B A7 AT AR ] Bk A K 5 U 4 ARAK ] SR A K
BT 2 BAER LA NG R AR B £ 5, AT AR
8] Gk A~ RS 6 1 P BRAR T 6 K A BEAMEAR A Rk
REAK, HLBA AT IEAMEAR 8] Bk o K U & BEARAR 18] GR & R £
B AOLTI W R T e K A, Bl hix— 8
F R A F AL AT IEARAR ) A R XA T /5 B8 AM AR A gk
SARX. H EME T LERERT. EERMLES
BEAERIE Bk AR, AR 2FP KR XK G #9504 58, A-FaT
FEMEAR 8] G ARG R IE G AL 3 B A RTF.

3.2.4 AR LA 9] Bk A 5 A BEAMEAR 1] Bk A 69 pL AR
Hsieh % "5 Kim 22144 4 7T 4 Atk ) Gk o K A e
HAREA N T f AR AT M SUHE R ARl 12106
JRST AT B £ 5 B KImE L AT T Lys P 08 AL
2 Me 9] 3UAME 18] Bk A RS Oswestry 3 45 [ 5% 45 545 F o7
AR BRAAK, Mt T Ls Sy BAT BEAMEAR ] ko KB
MR F AT T 2N AR S, Bk, KimFOg
B e Lys P BUR AT 2 M1 JUME ] 8 A F K, Ls/SiFH&
T BLAT AT BAAEAR 1) Gh O R, ARAEZ IR A, ATIEAEARA) Bk
o R R A AE 69 A8 8 BORAR P 2 ME 18] SUME 9] 8RS~/ 53
HLs/SiZ A FAEA R T wagstin k., BAEOR TN AR
ARG AT 894 71, AELAARA @ ATIH A 69106, EAR
Jo A A SBAE TR BLYE S m E R VT A, PTvL, A EARE) T
G AME IR FUAMER) B A,

3.2.5 ZAEE FUME ) Gk AL B B AEAR ] R A 69 b AR
B ATVEH RV AR TAE P, xF T RRAE R Bl et & AR )
TR A 8] JUAE ] Rk o A 5 BEAMEIR B Bk K, E.% 44
RIF2AF R XA BRAE L A, 2FP R R 7 A48 &, (2884
P HOR F A, X 5 YanZE e U & 4840, {2 Yan
SN A ZAE A SUAE ) gk KR B4 ) £ 24 . Goz
%10y BRI AL, T A B AR G K RS
MG AP AR, W T KRG HZmeE. 1EFAHRP
PG AP 2ARG RERGH X, 3HHALM 20 = gt B
Fh RO IRAE I VT A A o, K P ARG AT 2 AR

326 (A THKmoSLE g RKKXeGLE  HIKIK
BlratEr @ AEEKR, 3T MK RRA B G

625



TS TNT KT ST A 07 TR RA AL ],

AR TFIE, 2019, 23(4):621-627. DOI:10.3969/).issn.2095-4344.1044

WIRE, TTAH AR AT aA %, X 5KwonF ",
AgabegiZ 1 f=HakaloF "3, & —#. Soegaard%*%.
Videbaek % 5=Remes 5 P Ixt b 31k gk & 5 J2AE & 91
M EE ALK NABF) 25 % . 12SwanF 4] iA b 42 20 (E 4
A )AMEAR IR JB] Rk A 7 B0 VT S8, KT BN SR s
% . KimEFPGA A st 2 B IBMiR L, BT R ERFAEE
MRS, (2SR E R R AR T £ g, F KA
AL B H5 00 AL TAHERIA B ke, R b, #2EF B
F ARG TR FER AR ] R SR, A AR AL

FEEENR, LRXLHR KSR BN,
TBIEE R, HEA AU, BRI K48 R
—, Bk FTEFF KX S G A B T LA AT
P BV, % P RAERG KI5 AR

B AT & A R XA TR R P AR Y A R A 3k ™ A%
BRELEEA., BHEFEAGERESEABZISA .
tdm st T AR 18] B A AR Fe 2 A 18] SUAHE 18] Bk o R X,
Ve B ARG T /5 B4 AHER 18] kA TA A 22 M 18] SUAE 18] Gk A
AR, HHARZ A G A MR FUME R gk o K. 2R KK
LB A R AEZAT KRB, FEINAYZARE T
HRE, ZHIREH AT E—RXAREHR LS. B
WMEH L ES T, BT EREMR UM AR R,
KRG I EIEEA P R 3 T /5 BAEIRIE Bk o K X ZAM )
Ul R R K. HERETHAZR MHFERKEY, REL
REM; THEERP @Bt Reo@mirEA R
TR, X—EAFR—FHAR. MO F RS
FRRXF AROF B L, (220 F KK ZFE24H%
9 F KB & AP Ibr BB ), KRPAF TR, #
MR F, FAR AR K (LT FgEH), RF
%3 s KA R FEA. Bk, HEHIAAH RO A X S
MBS AR LR FAF RBEZE, AEHNE
2T VA px AR 5 B AR ARAN 28 97 40, 4847 RS S FF AR K,
FARAE, RTRFTHMAFRIGIE, B M) F K.

2 LR, BRI IEMEE BLIE F RIS 57 095 b An
RE—HAESE. BRBERKGTREFFTXEK S,
A F R E B RE A EAFIE, TMULE %
FREBHNREER, LEELELRE G LKA
AKX, RTHBERMA . F8, o2 HBIRRENE,
RFLENF RS X, VKB RAES TR,

By 0 R RRHER] AN SRR RR e, TR T AREE
Bt B 52 61 5 AR N BAFE SCHRISE R e T (0 3 )

TEZ DAt RN ot et SRS, TSR TR, ikar i
HBTH AL

BELFF UERA R EMA NS,

FYREIHSE: SCTEINATAEF R, AL TR S T S R Ay
TER IR

BIFIEEE/EET: SO TCW RAR BRI N 2o

SEER: 0NN (RGLHRZE ARSI (PRISMATRE).

XEZE: O T D2 T R 5 G5 SOk I R GE AT 3R A

626

XEHE: RN FTHNHEZNE SN, AT PFBOA N SO &
WTRRRE .

KB SRR E O 5 AR B RN T AU KB
o

FFRHRETAF: X IR, My CGnidesvealpil)
CEL-AERDLEE AR T U E4.07 4K, GBS T, R
PRI CAAE R H 3T S0 2 gl AR, I VAT
PSR REG I AR FTEL R, EUERRZ OO, R s
K51, ARSI B SO e AT SR i

4 S##k References

(] AU, BKER, T4k, S5 EMEN BOAE S T ARG A S AR
ARAL S HORSG IGARY 7 B AR DG 23 A [J]. o [ 45 52 @AM R R,
2015,29(10):1269-1274.

[2]  Pankowski R, Smoczynski A, Roclawski M, et al. Operative
treatment of isthmic spondylolisthesis with posterior stabilization
and ALIF. Cages versus autogenous bone grafts. Stud Health
Technol Inform. 2012;176:311-314.

[B] R LA MM AR (76 77 HE SR [J]. QU5 4 Rk, 2009,
11(3):278-280.

[4]  VER], SN ARAT VAN I ARG YT P A DG 0 AU ). A AT
2 7%,2006,16(1):65-67.

[5] Sengupta DK, Herkowitz HN. Degenerative spondylolisthesis:
review of current trends and controversies. Spine (Phila Pa 1976).
2005;30(6 Suppl):S71-S81.

[6]  Begkoe, firagh, T 92, 55 SR aliy s ayy £F T LR AR I 10 A A5 p s
S 0 vz T 2 BT[] b B A G 2k, 2006,16(1):11-14.

[7]1  Johnsson R, Stromqvist B, Axelsson P, et al. Influence of spinal
immobilization on consolidation of posterolateral lumbosacral
fusion. A roentgen stereophotogrammetric and radiographic
analysis. Spine (Phila Pa 1976). 1992;17(1):16-21.

[8] Sairyo K, Katoh S, Sakamaki T, et al. Vertebral forward slippage in
immature lumbar spine occurs following epiphyseal separation
and its occurrence is unrelated to disc degeneration: is the
pediatric spondylolisthesis a physis stress fracture of vertebral
body? Spine (Phila Pa 1976). 2004;29(5):524-527.

[91 Kanamori M, Yasuda T, Hori T, et al. Minimum 10-year follow-up
study of anterior lumbar interbody fusion for degenerative
spondylolisthesis: progressive pattern of the adjacent disc
degeneration. Asian Spine J. 2012;6(2):105-114.

[10] Inoue S, Watanabe T, Goto S, et al. Degenerative
spondylolisthesis. Pathophysiology and results of anterior
interbody fusion. Clin Orthop Relat Res. 1988;227:90-98.

(111 Rsyeoke, MRt BRIV, 45 22 i A AR ()b 1l 5 vy 7 A I D] B
[ IE 4R % ,2000,7(7):79-80.

[12] LRI, 2o 55, HER ] Rl & 25 a7 WA JBEAE [J]. T [
T4 R ,2003,11(Z1):47-49.

[13] X, P Bk S B 55 RS PEREHENE B V6 Y7 2t R [J]. 1 [ 45
AR ,2007,15(19):1486-1488.

[14] Klockner C, Weber U. Correction of lumbosacral kyphosis in high
grade spondylolisthesis and spondyloptosis. Orthopade. 2001;
30(12):983-987.

[15]  EHNG, 0T I, R AR ZE, A8 M 5 AR ET pAY (1] 2 & 45 MEAR T R 1 ARV
I IEEMENS IBEAE 1997 RO £ []. T e 55 61 45 %, 2008,23(8):
669-670.

[16] A, RuaR o SR AR B XU 5 SMUAE 5 ARAT B IR
A VA7 TR AR I B T B A L R [J]. o [ 4 2 TR S S IR
52,2011,15(35):6540-6545.

[17] Lowe TG, Tahernia AD, O'Brien MF, et al. Unilateral transforaminal
posterior lumbar interbody fusion (TLIF): indications, technique,
and 2-year results. J Spinal Disord Tech. 2002;15(1):31-38.

[18] Ozgur BM, Aryan HE, Pimenta L, et al. Extreme Lateral Interbody
Fusion (XLIF): a novel surgical technique for anterior lumbar
interbody fusion. Spine J. 2006;6(4):435-443.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH



Li XZ, Wang Q, Zhang CX. Lumbar spondylolisthesis: status and prospects of implant treatment.
Zhongguo Zuzhi Gongcheng Yanjiu. 2019;23(4):621-627. DOI:10.3969/j.issn.2095-4344.1044

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[39]

[36]

[37]

P.O. Box 10002, Shenyang

Lehmer SM, Steffee AD, Gaines RJ. Treatment of L5-S1
spondyloptosis by staged L5 resection with reduction and fusion
of L4 onto S1 (Gaines procedure). Spine (Phila Pa 1976). 1994;
19(17):1916-1925.

Rodgers WB, Gerber EJ, Patterson J. Intraoperative and early
postoperative complications in extreme lateral interbody fusion: an
analysis of 600 cases. Spine (Phila Pa 1976). 2011;36(1):26-32.

La Rosa G, Conti A, Cacciola F, et al. Pedicle screw fixation for
isthmic spondylolisthesis: does posterior lumbar interbody fusion
improve outcome over posterolateral fusion? J Neurosurg. 2003;
99(2 Suppl):143-150.

Helenius I, Lamberg T, Osterman K, et al. Posterolateral, anterior,
or circumferential fusion in situ for high-grade spondylolisthesis in
young patients: a long-term evaluation using the Scoliosis
Research Society questionnaire. Spine (Phila Pa 1976). 2006;
31(2):190-196.

Kwon BK, Hilibrand AS, Malloy K, et al. A critical analysis of the
literature regarding surgical approach and outcome for adult
low-grade isthmic spondylolisthesis. J Spinal Disord Tech. 2005;
18 Suppl: S30-S40.

Lundin DA, Wiseman D, Ellenbogen RG, et al. Direct repair of the
pars interarticularis for spondylolysis and spondylolisthesis.
Pediatr Neurosurg. 2003;39(4):195-200.

Ilvanic GM, Pink TP, Achatz W, et al. Direct stabilization of lumbar
spondylolysis with a hook screw: mean 11-year follow-up period
for 113 patients. Spine (Phila Pa 1976). 2003;28(3):255-259.
Gaines RW. L5 vertebrectomy for the surgical treatment of
spondyloptosis: thirty cases in 25 years. Spine (Phila Pa 1976).
2005;30(6 Suppl):S66-S70.

Wild A, Jager M, Werner A, et al. Treatment of congenital
spondyloptosis in an 18-month-old patient with a 10-year
follow-up. Spine (Phila Pa 1976). 2001;26(21):E502-E505.
AR, T, T A, Al T T 1R T[] T AR bR A,
1998,18(5):4-7.

Kim DY, Lee SH, Chung SK, et al. Comparison of multifidus
muscle atrophy and trunk extension muscle strength:
percutaneous versus open pedicle screw fixation. Spine (Phila Pa
1976). 2005;30(1):123-129.

Wu RH, Fraser JF, Hartl R. Minimal access versus open
transforaminal lumbar interbody fusion: meta-analysis of fusion
rates. Spine (Phila Pa 1976). 2010;35(26):2273-2281.
Tsutsumimoto T, Shimogata M, Ohta H, et al. Mini-open versus
conventional open posterior lumbar interbody fusion for the
treatment of lumbar degenerative spondylolisthesis: comparison
of paraspinal muscle damage and slip reduction. Spine (Phila Pa
1976). 2009;34(18):1923-1928.

Mihara H, Onari K, Cheng BC, et al. The biomechanical effects of
spondylolysis and its treatment. Spine (Phila Pa 1976). 2003;
28(3):235-238.

SRS, Tt D A TS B A R ] AR D AR PR ).+ 43,
2007,20(4):283-285.

Agabegi SS, Fischgrund JS. Contemporary management of
isthmic spondylolisthesis: pediatric and adult. Spine J. 2010;
10(6):530-543.

Jacobs WC, Vreeling A, De Kleuver M. Fusion for low-grade adult
isthmic spondylolisthesis: a systematic review of the literature.
Eur Spine J. 2006;15(4):391-402.

Ohtori S, Koshi T, Yamashita M, et al. Single-level instrumented
posterolateral fusion versus non-instrumented anterior interbody
fusion for lumbar spondylolisthesis: a prospective study with a
2-year follow-up. J Orthop Sci. 2011;16(4):352-358.

Musluman AM, Yilmaz A, Cansever T, et al. Posterior lumbar
interbody fusion versus posterolateral fusion with instrumentation
in the treatment of low-grade isthmic spondylolisthesis: midterm
clinical outcomes. J Neurosurg Spine. 2011;14(4):488-496.

110180 www.CRTER.org

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

(53]

Zhou ZJ, Zhao FD, Fang XQ, et al. Meta-analysis of instrumented
posterior interbody fusion versus instrumented posterolateral
fusion in the lumbar spine. J Neurosurg Spine. 2011;15(3):
295-310.

Humphreys SC, Hodges SD, Patwardhan AG, et al. Comparison
of posterior and transforaminal approaches to lumbar interbody
fusion. Spine (Phila Pa 1976). 2001;26(5):567-571.

Kim KT, Lee SH, Lee YH, et al. Clinical outcomes of 3 fusion
methods through the posterior approach in the lumbar spine.
Spine (Phila Pa 1976). 2006;31(12):1351-1357, 1358.

Min JH, Jang JS, Lee SH. Comparison of anterior- and
posterior-approach instrumented lumbar interbody fusion for
spondylolisthesis. J Neurosurg Spine. 2007;7(1):21-26.

Hsieh PC, Koski TR, O'Shaughnessy BA, et al. Anterior lumbar
interbody fusion in comparison with transforaminal lumbar
interbody fusion: implications for the restoration of foraminal
height, local disc angle, lumbar lordosis, and sagittal balance. J
Neurosurg Spine. 2007;7(4):379-386.

Kim JS, Kang BU, Lee SH, et al. Mini-transforaminal lumbar
interbody fusion versus anterior lumbar interbody fusion
augmented by percutaneous pedicle screw fixation: a comparison
of surgical outcomes in adult low-grade isthmic spondylolisthesis.
J Spinal Disord Tech. 2009;22(2):114-121.

Kim JS, Lee KY, Lee SH, et al. Which lumbar interbody fusion
technique is better in terms of level for the treatment of unstable
isthmic spondylolisthesis? J Neurosurg Spine. 2010;12(2):
171-177.

Yan DL, Pei FX, Li J, et al. Comparative study of PILF and TLIF
treatment in adult degenerative spondylolisthesis. Eur Spine J.
2008;17(10):1311-1316.

Goz V, Weinreb JH, Schwab F, et al. Comparison of complications,
costs, and length of stay of three different lumbar interbody fusion
techniques: an analysis of the Nationwide Inpatient Sample
database. Spine J. 2014;14(9):2019-2027.

Kwon BK, Albert TJ. Adult low-grade acquired spondylolytic
spondylolisthesis: evaluation and management. Spine (Phila Pa
1976). 2005;30(6 Suppl):S35-S41.

Hakalo J, Wronski J. The role of reduction in operative treatment
of spondylolytic spondylolisthesis. Neurol Neurochir Pol. 2008;
42(4):345-352.

Soegaard R, Bunger CE, Christiansen T, et al. Circumferential
fusion is dominant over posterolateral fusion in a long-term
perspective: cost-utility evaluation of a randomized controlled trial
in severe, chronic low back pain. Spine (Phila Pa 1976). 2007;
32(22):2405-2414.

Videbaek TS, Christensen FB, Soegaard R, et al. Circumferential
fusion improves outcome in comparison with instrumented
posterolateral fusion: long-term results of a randomized clinical
trial. Spine (Phila Pa 1976). 2006;31(25):2875-2880.

Remes V, Lamberg T, Tervahartiala P, et al. Long-term outcome
after posterolateral, anterior, and circumferential fusion for
high-grade isthmic spondylolisthesis in children and adolescents:
magnetic resonance imaging findings after average of 17-year
follow-up. Spine (Phila Pa 1976). 2006;31(21):2491-2499.

Swan J, Hurwitz E, Malek F, et al. Surgical treatment for unstable
low-grade isthmic spondylolisthesis in adults: a prospective
controlled study of posterior instrumented fusion compared with
combined anterior-posterior fusion. Spine J. 2006;6(6):606-614.
Kim JS, Kim DH, Lee SH, et al. Comparison study of the
instrumented circumferential fusion with instrumented anterior
lumbar interbody fusion as a surgical procedure for adult
low-grade isthmic spondylolisthesis. World Neurosurg. 2010;
73(5):565-571.

627



