5 2024 4F 8 H 2K 37 &5 8 1 China J Orthop Traumatol , Aug.2024, Vol.37,No.8 + 743 -

ARSI PR 5 R

BB, A, R A

(2 ERE RS RO E O, b
KB AaEmASR; ABRE; HE
HhE 5> %5 :R687.4

DOI: 10.12200/].issn.1003-0034.20230734

100036)

Current situation and thinking of spinal fusion surgery

TR (AEMRS ) AR (OSID ) : Eyaii

WU Ji, ZHENG Chao ,DU Jun-jie (Department of Orthopaedics ,Air Force Medical Center,Air Force Military Medical Univer-

sity ,Begjing 100036, China)
KEYWORDS Spinal fusion;

Internal fixation;

HAL R A WE QM
TRY@meEA, AT
By X R B R E K
W XY BEREGE RS
AR, w7 E AT
RPN N o )
HHRAL G EYEERE,IL
AT (SR A £ E AR
HAE), RE BT SBEA
HEHE M,

1 EHEMEFANEREE

HHEBEGRANITSE LR ENECEH 113 4
T, 55 ERRSS PR E FABEA”, ALBEEY
Fo HIBBS W& £ A A E e R R THEHEERER
FUBERFNBET . ERBFWHIERERE, LA
AERENBEGELE . BXTHMK. KFEUE
W FEKEEERKEFES BERMNEZ
KiEw BB Edm. #2202 80 FR, £EH AL 5 Mo
HXFWHERRRLELNBEGFA, BENER
WEMENES, ETHEER. BEREFTY
M ETEES. ME, Z6NEEENNALR S
FARAHNEZ@REBARABFEN AL B XEERE
WH T BT AN SR, 415, Hodawarth 47 4%
Harrington L K Y M AR X HEH B AGHNT — 4
BREEHNK, AT ENABEERESBEEREG AN

(LBRZED)

FEGIUH FE AR A BT DR A H (45 - 18CXZ018)

Fund project: Military Medical Innovation Engineering Key Project (No.
18CXZ018)

WIEE L% E-mail:bjwuji@sina.com

Corresponding author: WU Ji  E-mail : bjwuji@sina.com

Bone grafting

¥ E x 7%, W E,Luque .Roy—camille | Stef-
fee Dick .C-D Z A& FH A4 L THEEKR (£
HFHERETXEFAR),

FEN20 #2290 FR, RS S (K. K,
PEEK %) WHA, AERRFTRATENRE
M, #H-FRETHEENEEGE,HFED T HIEE
AR L 20 #2425+, Dwyer, Zielke , Kaneda, 4%
KERT(ETERKAZE, EEZFH)REHAARFE
HWBENEERERHESAR THAEREGA (E44
ZHaxFR), A Wolff 4 FHMAE S EH
CREWAEN D FRE,FEARANEEER, A
FFHAAERAGDY, RPTA fo, 24 WAL B E 7 DL
KetE s, BETREAESEE FHRAEDN X
B LNE R BEERe, BATHATRHT RS
WEexRk; FoNEEERNBETETLSNE
HE AP,

N2 MR UK, &M EERENERMA,
B H A K EE A-2 (bone mor phogenetic protein—2,
BMP-2)# Al TIlg K, AR EH T HENEEF,
WO, AR B A O B IE IR B R R R R
B ER, ) ZY R EAEREERRE T,

2 BHEMEFAHIRK

PN 21 M, MR R R AR R AR R
B, ADERMREREE I, IRFEAGRER
B CEERASRANAAE mERD A RE N
B BRI K OB, NHT B B B A AR I 180° Rk A
(RBEKHNED FHHEY YRR ETHFR®E
T 180° 8y & A+ Ar 4+ @ & #y L #% ), % 270° ,360° g
A INFHE MO (AMEKNEY ZHEEC ¥ &
REVWHRAR THAURGNEE); NBSEHE
KRB EmFoF LKk BE@bKA,



- 744 - 7 2024 4F 8 S 37 455 8 I

China J Orthop Traumatol, Aug.2024,Vol.37,No.8

AR VAR A E AR A 3D B
FRETHEMBNER MRS ER, RET HA
%é/[_ﬁ\[S,l()—lZ]o

ATRD e FARNE R kARG R, &H
FRMAF, BRIB, FMEA . ATH .
ERAS £ IR E A H ARG K& A B KA FD
WA R BERILE AR B R ENE AL M B A
HEoEREREFAFRERS,

3 EHEMEFANER

AHBEFANLARARZRZLANFRAEFT &
BB MR Ao AT, BUR BN BIR AR 2 1l R R
FOFEA,EERHENFRRRKTY, ek
W, KT B R BN TR LA AR
REAMRRESZRFAR. BEFANELEL X
EES AReXER SN EREA REER,
HEARAW GO E Bk, AREAER SRR
R
3.1 #eMp

EMEaNM L ZEAREE BRI R
TRE, FRFAANN SRERKTEEA, BN
EHRFWER=FfEE, ABYEEETRE
54T A HEBAERT A HATHAFAEIAA
NEXTHEXRFA, EFREAWRF ARG R H
WHEAARMFEE, ZEMBTEAREENE
T

EXETREABFHRE LRABEAN LK (RE
FARNBEAE )RR EE G E R A A
BB R B ZERCE) Fe KR E kR EH(F
SHMBEER D) ; I RESZ AT BN EE (U
BREFAR), BRFEARBELRSERFHRE
WA R R R A (BMP-2) A B) T 3R 4 B R B R
RLCUAFERT B AR
3.2 MER . EBRAEEE

T 4F 5 & o L 69 4 B R (AT AE 35 A ) &R IE
e, WREAALA FHMEWREME
B ERXTEKE AAE ST AR TS RN
HRE, RLEHZTREUANEEANE, £1TTH
M AMEHEMARXAEREENFHE " ANF
%2 12~36 M A M R, M EHEF 'R
W R RRBe T ARREG., S
B E E<S ml B, Fr AR AR T RGBT
3.3 @med

HHNAECTES W, EHER TR W RE
Wolff € ™, EE A FHEEAATHEREG, K
MENE ZAWMET Y RAFTRA G EH
HEWAERE, FEEATHEFEAMNTERANE

MhFREEY IR EERTERERF R LA
MAEWAEMHFE, EHFEERTEE 0 EXHF
o,
3.4 gHEAREN

ERHBEFAP AFEZHBLEA B R
AFAWEE —ANE HHEHNAE  REENN
[E] 2 By 52t A e A0 3B SUR B AL B R R,
FAERMALIBRAAFANRE " MERLE K,
HERRE —FRETEANFARY, —E@b
AW AR FE—RK ML 5",
3.5 FAHMAE

FRAEERAERASNFAREME, WIEFAY X
o BRT, 6K EAA AT T5%H B4 FRA KRB
TR MR R AR B R B R A AW
K#lERERXAF 2L @b W =R A X,
FAAEBT#®ASF ARG, FRTURD FLEW
FARAUG, ATUBREHEBETREBEHEEN ) F
G R A K IR, WA F BMRE ROK
%\18\0

RE, ERAEFARAIHFT LRKARETFH
FHEE, REAAELC mfrxmhHEDWE @
SR, BERE LSRN EE, X LN FH
— B &L & % A 7,
3.6 iFfhEs

R E PR EEERETHE GBS, HE
R—NEEPNFRFA,FREUNELERECEN R
KWW T ERS EFRARETE T .44 CT H
(2) 30 A BL WY Hk 5t 37 4 o 2w FDA 45 8 X & M k&
MAER(DBEEFTREAFEAHGT NERE, (Q)F
Bl A B 3 <3 mm, (3)F B 7 sh <50 AP, K
HEW %R A CT R, 0 8w 2% 2248 45 HE 1R
o] A F /N k. (K R Brantigan 3 =3 2, B
A BT E RS

EHN N, BARJE M TR 9~12 A A B,
BRAHTAEERAMERSE L TRA R AR,
RLAZE R, AW E R M R 12~
36 A ,EMRRAWITFNEREAT K,
3.7 EHMEWESH#A

EWwAXHEHAREE, ARBEHEBEFAL
KEBRBTHEEMEE R EMA RN,
B, EREFEDBRAIRA, TURT LG E A
NEETXERM T AW ERE, XBUEREFE —
W YU AR ER NIRRT, AR E R
SO A RMEAR LGB IT A L HRERE
KRR R RAE EHBK ARG EEH 3,
HEHEFERBE—WH 2B TR, BT FAE,



FEE A 2024 4F 8 HEE 37 5% 8 W] China ] Orthop Traumatol , Aug.2024,Vol.37,No.8

- 745 -

HEQ4, RHBLERE KT SR MNHE

Bt RIEo BRI HACEF R EEHER B
E£FAN, ZRARRERN THEEHREEX

ZERARGMEREFANBEIA, EATENN

ElEAARKENEE FRAEZHES EHEAE

GBAMEBEN, IATEKBEN AR EL S,

4 FKEKRE
(DX TABHLWREETAEREEE, 0T

MEFINEE#EEGAEKPBRAEHREEF A

HMAFEEWTHANELIEFHRT. QARE

F AW BA, n F E FT % (gene therapy ) , ¥ ¥ #f 3 —

SREHERGFEY, AARFHEFABETRE

R EMEFRFRS, ARRITRANEEE,HE

TAMATER AT, BETERAFT -LFEX

EWE MR A WEEFE XEFHRE,

Qe BFaENEFFEN RIS FEAANTH

KA g A (At B E A

By MU RE & R SE R AW A AR E P RS (5) BB

FHEBEEAELAAUG D D BEERK KA

oy H EHEENE BAAR KBHERERSE

MRFEGRENBEEZEFHED, (6)“T £ L5

FUMEE R A B E AR E LK E I

B, BX@EeFAFEMEARTE, FTRTRE

o, [ BB AR A, AT N
HHEBS,X-"HBFMREARFHFKEF, 5

B EAT

5% ik

[1] ALBEE F H. Transplantation of a portion of the tibia into the spine
for Pott’s disease :a preliminary report 1911[J]. Clin Orthop Relat
Res,2007,460: 14-16.

[2] HIBBS R. An operation for progressive spinal deformity[J].N'Y Med
J,1911,93:1013-1016.

[3] DE KUNDER S L,RIJKERS K,CAELERS I J M H,et al. Lumbar
interbody fusion:a historical overview and a future perspective[J].
Spine,2018,43(16):1161-1168.

[4] JAIN P,RANA M,BISWAS J K, et al. Biomechanics of spinal im-
plants-a review[ J ]. Biomed Phys Eng Express,2020,6(4) :042002.

(5] KHL,FEE,BHE, %S SR VB 84T F 2N Eits

P TF] L HEE AR A ) il £ A 3 97 A 1) 4 2 o A BB R AR ().
o E B 15,2024 ,37(8) : 750-755.
ZHANG K,FAN X R,ZHAO C C,et al. Orthopedic robot-assisted
endoscopic transforaminal lumbar interbody fusion for lumbar disc
herniation with lumbar instability[J]. China J Orthop Traumatol ,
2024,37(8):750-755. Chinese.

(6] ZHIBH, Ik MG 42 A, 5. 1o AT B v B %) B B A )
Vol I AfE [ A R R R e S e (D], TR B 45 ,2024,37 (8)
772-778.

LI M Y,ZHANG D P,CUI Z D. Effect of intervertebral bone graft

area on the effect of single-level posterior lumbar decompression

(11]

[12]

[13]

[14]

[20]

and bone graft fusion[J]. China J Orthop Traumatol ,2024,37(8) :
772-778. Chinese.

BRGSO ARSI 8] A R AR S TR
JRR g [T ). o 45,2024, 37 (8) : 756-764.

ZENG Z Y,HE D W,NI W F et al. Reasons and strategies of re-
operation after oblique lateral interbody fusion[J]. China J Orthop
Traumatol ,2024,37(8) : 756-764. Chinese.

MARTIN B I,MIRZA S K,SPINA N, et al. Trends in lumbar fusion
procedure rates and associated hospital costs for degenerative spinal
diseases in the United States ,2004 to 2015[J ]. Spine,2019,44(5) :
369-376.

I, 0 SR L A T A B0 ALV B A N 1 E R
9 MM A T B £ 46 L0 ). o I 00,2024, 37 (8) 764
771.

KOU X S,SHE W,MA G F et al. One-stage posterior debridement
and spinal internal fixation for the treatment of lumbar brucellar
spondylitis[J ]. China J Orthop Traumatol,2024,37 (8):764-771.
Chinese.

COTTRILL E,PENNINGTON Z,SATTAH N, et al. Gene therapy
and spinal fusion:systematic review and meta - analysis of the
available data[J ]. World Neurosurg,2024,186:219-234.e4.
ENDERS J J,COUGHLIN D,MROZ T E,et al. Surface technolo-
gies in spinal fusion[J]. Neurosurg Clin N Am,2020,31(1):57-
64.

BUCHOWSKI ] M,ADOGWA O. What’s new in spine surgery[J |.
J Bone Joint Surg Am,2021,103(12):1047-1053.

e £ HLES AT ARTE AL SN RE T A i ke 42 1 65 o 22 4 iRl
B AT ] B 15,2022,35(2) : 99-100.

YE X J. Robotic surgery plays a precise,safe ,minimally invasive
and efficient role in spinal surgery[J]. China J Orthop Traumatol ,
2022,35(2):99-100. Chinese.

CRUZ A,ROPPER A E,XU D S, et al. Failure in lumbar spinal
fusion and current management modalities [J]. Semin Plast Surg,
2021,35(1) :54-62.

TURNER C H. Three rules for bone adaptation to mechanical
stimuli[J ]. Bone,1998,23(5)399.

DEYO R A,WEINSTEIN J N. Low back pain[J]. N Engl J] Med,
2001,344(5) :363-370.

GIBSON J N,WADDELL G. Surgery for degenerative lumbar
spondylosis :updated Cochrane Review []J]. Spine,2005,30(20):
2312-2320.

CANNIZZARO D,ANANIA C D,SAFA A et al. Lumbar adjacent
segment degeneration after spinal fusion surgery:a systematic re-
view and meta-analysis.Meta-Analysis[]J]. ] Neurosurg Sci, 2023,
67(6):740-749.

CHEN R G,Z0OU K, LIU J J, et al. Do modic changes affect the fu-
sion rate in spinal interbody fusion surgery? A systematic review
and network meta-analysis[J]. J Clin Neurosci,2024,125:110-

119.

BENSON J C,LEHMAN V T,SEBASTIAN A S, et al. Successful
fusion versus pseudarthrosis after spinal instrumentation:a
comprehensive imaging review [ ] ]. Neuroradiology,2022,64(9):

1719-1728.
(ke H 19:2024-07-26 A 44 . £ R &)



