H br g Bkt 22 ik 202447 H 55458 45 43 Int] Orthop, July 25, 2024, Vol. 45, No.4 e 251 o

cZEIR.

R MEAE S P78 E IR 7 I 9 0t

MRA AT

HE JEEEETHEERE (LSS) A FHIEMRRBHF LER, L P RABITHEMEAETEEE (DLSS) 2. AW

LSS A7m xRS, ARTEARTRETHRE,

BFaralEl 4L aRGmE, FREFOERER,
AR, MERMZTFAAEARE, AR EAF LSS &7 5 X T Hr, 12F BRI REREGHERL

X508 97 A At &

FORIIFIEFE T FRABH . Z L3 LSS & 7 XAk R 34745238
KR RAEMTIEERE ; BJE ; BRA ; BRE M AEF A4 ; BacFuse 2 4

DOI: 10.3969/j. issn. 1673-7083. 2024. 04. 008

T A 4 B 25 R (LSS ) 2 5 S50 Ji g A4 5 L
PR Z—, WK b DLGRATPEMEAS P 2 WL, # W
T 50 4 DL Ry B N B A IS R, TEHE
B K AR AR, BEAL LR GE IR AR L SRR IR
TR, ME D) 28 R0 /N OGRS E PR A Bl 2 B AR, METH)
FEBWIE A, B S PIARAE, HEA . MERIAL . M
Boss . PP ARG SR L5 A N AR R TN, AT B
LSS, LSS iy #1 B MR O 1] BvE B 17, 7R E K
WA LSS, ARE. R R 2 AR e B /N 1Y 4 (]
V‘]x@]ﬁ“ﬁl*ﬂrﬂ [i5] Fsf M A P9 i kA (8] 32 BHL
Pz gl SU L, AT B R R K R R
%*\%ﬁ%ﬁ& ' LSS iR yT B B 2 %
iR AN S0 B RE ). H T LSS E BRI O A
FEAEG . R EITL PRI SRR YT KOs E
AR GRS R TR 8 B AREFRIBIT .
1 R=FBTT

Wil 5 6 AR KU A AR B DA, I R 7 ke
HERSFIRYIT o LSS # WL R SFIRIT G 5] . &
R, EHIIL WYY A, X8 Ty SULE I DR I AR
AR T R AR, 25l y7 a4 J 22 5 {2 i
WG W . MRE S, A s A, DR K
M 2% fige A R B Kwon 45 B 0F 5T SR, KRS
LSRR R B, T LA e S e il i A R B, B
B ZB fRE IR, AR A JE o B e IR T AU [ K
Vo AWRFARGE, R R R DL R I, 2
S7iige e TR DR U EZEY 17 7 N o o B 87 B
AT I R RE IR B AT R, EF k. 259, iE

FEZ AL - 010107 NSENIFRITERE,  INGEN BRI AEBE
WEEE - A E—mail: 13604714168@163.com

BT IR AR B IR SF IR YT BT RE A 23R YT LSS M H
1y, HaX 2 ORSFIRIT BRI LIS [E], Br DU &
O O A R TR T eI E, W OR
FARB B, A T 259 PR BRI Tk,
Adem E WS TR BE MR RT. AR
JreZonib iy H PR, XA AR A R R T

AWEFEINR, BRI IR YT % i LSS HE K
S Y RE R B BTG TT R, H A T ] DL
HWRRIT RN s BT 5FARBITMHELL, 7
SEIRYT B 0w e SR AL, e
AT ARFRAE R OLN, AT R0R R SF IR 7 LR
LSS By —ZiRy7, (HIRSFIRIT AL RE S iR AR, IFAS
RE VR A 7 A MEAS , TR I B8 3 R IR AT 23 PRk R AR s
WFoT i n, LSS f# 4 3AELAFIRYY . X 30% 1 &
HAEARA I, 2 50% A B E R B AR AL, i
10%~20% Y (3 fE R s, ot DL R OR <7 iR 97 &
HEEEIT, HS R SFIRIT LTAEUER ™ E . B
BFARIBIER, R ZEREFARIGIT Y
2 BEAR

FETRWHLH, LSS IR B E g KHER . Ml
B s SME L AR 25 M 25 B, (RN AW Re A 2 0% 1
gy sa], Fir AT R HR T i A VAR . LSS Uik
FEARZ B ARG AR IR 08 E AR L 2 HE AR DD BR
U AR A AR D R O R L A% ) P B ek T
VN
2.1 FrakmER

SRR NI BR, B 0 TF O E R X LSS &
FORERA A W0 G2 R AR, A HE AR DD R AT U

FEat A R LY e s ], XA E



* 252 [

=
1

TN

HR e 20047 H 45 % 4 IntJ Orthop, July 25, 2024, Vol. 45, No.4

Z= 0 LSS 247 1t ik 320 0ok i AV JES , e KRR 8 % i bk
H LSS fB & 1 5 28 B2 B AR A7 AL, FARGE
B2 5. X TFAIRE REIE M 1 (85, A7 1M
A D) 5 9 e AR L 4 HE Al VD B 8 R B 1/, R TR
PR, HREE 5 f Z5 M IR /N, MATTT RE B 1 AR
Jei WA J o W 1 2 e ke A U, T A A B o
FEAR G 8 5 7= HE AU I i i, 25 5 5 BORE 5 A1 i
SR Az, DA B e G281 AR, DAL Ok 98 S L
it 25 30 90 PR e T A — BRA T A HE AR D) BRI AR
[ ¥, Daentzer %5 "t # 2 T H: 5 v e 45 4 1)
LR, WA MR ) BR R B BN TR S
W e g FY, 28 MRI EME T He & B, BIAE DI BR T %L
) 5, VR e A I A REEARE S R, I B RS
SIS 2 A T R R M R, 25 LSS
AP ERIE, PHEREUE . W EBMEE. JF
8 U A5 8 43 A A B 5% i AR R AR B AR K, U
BT, MHRTRLTE TR, HET4L
MEMR DI BRI R AR, A e, REts
4, HLBESE 300 H AR 5 O 45 04t 5. T B A 10 % IR
AR5 30 R R SR PR R AR, T LR 8 A
A, BT, X R R A Y
=X,
2.2 AR E

Bl R B R R, A FARWESE TR
FEAMRE, OB HE R R AR R 2, F LI
R 5 9 T AR A B A V) 2 T A [ 5 5 A 4
BRAR (MED ), 252 N%: T IEHE R & VIR R (PELD)
S A XU 3 N B4R (UBE ).
2.2.1 MED

MED 5 46 [ FH - WA ] 485 ¢ HE IR 97
Ja Kz W B LSS MiRYT . A C B X G4k
Ml HERI RS, 2Rl e s S, #ar TAE@IAE,
TR, R M BRAEAR . B B O AT,
TR R | A ME R A, TEBRIG AR A S
T, DAk B0 A . ik (A A% G i I T R
ARITEN G B o, AL ST i TR eI
WAL, P4 FAREE, WA, X2 2L
5 R 2H S50 RO ME RS UE PR IR /N, R W )
] B s Ml T A, R R AR ARG
BERE E AN P (POSEH ) B AT RE, A& AE R &
VR MR, HRWBWE L, TEE,
PR A Hp 7 kM E T R R S ) L A
R, A AR BRI, % BB SEE R 11

LSS &, mlLLHSIOB B J] 17 el s e, L he Rk
FHBUIBI] 151 34647 5 4 P sk
222 PELD

PELD AR 4 A 8% 7T 43 SR HE (8] £LA 6 28 B2 4 T
JEAE (] 455 DI B AR (PETD) FIME R [B) A % 28 B2 N3
HME 18] £ VI bR AR (PEID). i T A B AR, APy
338 F P 7= AU T 22 5. PETD M#EMRIFLA
% T LA A A B A% A ] st A e b A A0 0
IRk 38 A A B )47, DR 3 5 A T L ) o e ke
75 U5 PEID P MEAIRIE A, DA I AT L 4 e b Ak
BRI RN OGBS AR, [ A AT DL Ak BRAS A
W) i ol A5 A 7 o (9% A ) 2, T A 5 L PR S ) A
AN B SR, I PR PELD 26 B XF LSS 1)
RAFITFsL, 412~60 4 H Wk, HARJEIF & IE
RAHERAIA 9.76%, H i Fpeas kA ik 2.3%, #i
W91 i 22 o0 M T 35 TR PR P A%, i K 3 9 & E DA
P el AR R £
223 UBE

H HT UBE £ AR & H T 45 F LSS K2 it i AL i
I I o TR M 1 A 58 B RE BYR YT, R R I
BEAE RO B 2 N IE AR 4L, b B I T A
P8 B A K, TR AR SE T AT R R AR R A A
Bk HE o MEAR 8] A % UBE 28 U B #E A ifE A HE
B, WERILEM RIS, AT RAT g s
Wovss St 2 MRS UEAT A RO B, ) 45 4 7 T
(G el VA W SN A N SV 7 2 N 1 P N S R S
BA AR AT IR 85%, Xl /NG5 f BE FE T 3K 94%, A
Iy o AR 4 A e ok BYS T ME SR A UBE W) 3 22
FH 7 Ab 2 AE 18] FL B HE 8] FL AN B A5, X T Ly~S, &b
B 78 R ek F B8 B2, 5 R E A Y T
T Bees A b A AR L A GE I NS R, UBE
FEAR U I L B R AR, KA
S vh Pkt BE PR A R B I W, X {145 UBE Wl 715 [l
B, AR, W] LLGE T R A AN IS A A
B, Aygun %5 P ISR MacNab 5 A it 1 1
UBE REHE ARG 24 AW EE, 25/ BRARG
KKBEVT T A KR35 63%, AR5 IR 5 45
IPE4r (VAS ). Oswestry ) RE % #5458 % (ODI)
BRI ek, HIGHFARME, AN UBE &
JRYT LSS AT 5 FBr. WA WFFE4iiil, 4% UBE
(1) 2% > i 26 %% PELD %5, {8 FIlfi K B= i 2] % 4%,
(AT 25 77 A 1 R R 386 e il B A i P i R4 28
RS A1 RO 55 0T R E, AE 52 B g FH v i 4 o A=



[ b B B 2 S

2024 4F 7 H %4548 45439 IntJ Orthop, July 25, 2024, Vol. 45, No.4 * 253

FRER K A BE, LA B P R R Ak e K i
o AR, TR A SRy DR AR A AR ST R, X T A
B AR A R, R A A b i
F 75 B,

WF 5% % 25, MED. PELD £l UBE #J /& LSS 1
ARGRIT R, KKBEVI BT VAS $F 4> & ODI $5 &
G it2¢ 2% 5%, {H UBE #l PELD % MED 1 LI A5
RO R 5 RIS, 7T RE A A% 48 T 8 R Y
AR TR R T RO R I B,
B #h e KA Fhath i 28 U1 ek e A 87 K
IR, (ALK, TR, RERFAR
FrEiRk e, HAPE AR E MR AR, B TR
JE 7 IR A S5, TS BRI B LA 25 4, HEAR D
PR AE1S B e 25 T e BMEE R BT, RJE IR L
W] ) P FRAE, PR SR B A RE R BT BRI
PO E 2 7 (I N 17 9 L NP O B A NI R A 3
AR AR, 3 2 A I 35 5 1T DU o skt G 1) 5 S L
W, —eEBRE LR T EEREM, HHT
MAIFARGRRM, XTI L IEMT R, B4
WP R AR TR B, WA IR AREH, H
JCit & MED. PELD if J& UBE #8176 R BF /N, 5
Wit 2 W ARFEAy . HAR TR A Hs B,

Chen % PV BFSTIN N, R WUE LA A G T
AR, AHTF AR 0 A AR J5 I K & AR I
=i s AR5 N 1S R 2R R S NS B S N
GERRAER PO B TE B B 22 5, B DAXT AR
FROEPEM AT, PeE fE B R A LSS AT, Bl R
ARIEINAE, HIRE LSS M2 ok B w2 i1
CRZWE., PEEREE2ERMNE, 27
B A MEAR VD BR 98 AR BRI AN, (H & S5
HEHEANTRE , I Z AR AT AT fE C A7 7E A AR BOR
HDIBR/IN G T 50%, AR AL B, TE ik At
R AR E M, AR BE KA RETE R, L
2 LEAT R VA I R AR i A AR
3 BMEAR

A A R 32T 0 A A AR e M B R T
W8, D SR B IE B, e A A7 )
MY FREIE, DT 2 fiff I R R IR . B A 5 R AL 45 1%
BE 0I5 T O Rl A R R A R N B RS R, R
A BEASIR], T 0] 43 I BEAE ] AF B fil 5 RO PLIF ),
T 6 ME T] AR B Rl A R (ALIF ), J5 &M B ME A - i
AR (PLF ). RFSMMAE B A5 5 @b & A (OLIF ), £
HME M) FLAE [A]AE B FilS R (TLIF ) %%,

3.1 TR ERRA K

H 7 PLIF 23577 LSS Y R Z AR K, Z AR 4
A TWESmA WIS, ASARE B Mk, 1M
HREA S 4 R MR e M, (AR e i &,
IR A RGN . FARMRMK, B, Hifik.
HEZH AR 2 . HRA . AF BB AR 4,
ARG BEFERKIMENR, USRS 2. Ol
Ty Rl 22 1 & 4 JR 3 ME LUK Z IF AR B,

N ME R E M T R, i R R BAR R TR
S 3 PN DR LSS BB RE IR, (H TG Ik A R I A e
PE, N Z 8 B ME A B /N DG R B, i — 2D B AIG
THHARE M, PRSI A AT RE R K
JIT LA il A A 4 o M A bk e o R Y RO
R, P Bl R 5 U il R 7 22 A LSS
S5 SRR B T O VA B X, PR Rk
8 (1 S5 S B R MEAR DD BR AR, T X R R e
HEE]FLPE P2 ROoE AR E E TR R, B3
TEME @l A AR A PR B 0 S Kim 25 BY (4
R —F, WK LSS BF AL TR
ez, (HRAT BERl A & A S HERS I XU &, BT LA 24
B2V ERARE . TR B PP T R
Rt Z B N AT 200 Bl A, 1 2 R Bk o
HE RS 1 1 T s, 1 R S i D MR 5 DG 2 I VTR
PR IR T B T B L T Bl O =X
PAREAR Sz A= 2 HE g5 7T g 57
32 BHMRERSR

B & N BT R & R, B oR e v T
gha AR, BFSE 8 R, TLIF 5 PLIF J7 40404, H
TLIF A i il 58 /0, AR s ) 50 B A RS H
AH % T TLIF 8 PLIF, OLIF % ™ & 5% %5 Y LSS
HAERA R SR Sy T R A Y, GE Ak
JK A 5 i) H BRAE 45 UBE 3 ¥ 1] 3] Kk ¥ B b, H
i UBE 2= 2238 F 0 B MBEAE 0 I8 L 45 ol B A [ 2
g HHE S LSS, %™ E A [l LB 28 L el AR S5 5%
FEHE ] FL B 725 B A B TBEAE o i AT U RR A 3, (AN
T T R M e R A W TR SR R OT . RS
18, K UBEJAJT LSS, AR5 VAS T4 &2 ODI
FEECEORATIA i el s, IRITACR I, H K TLIF,
A AR AR I K R 5 5 B,
JYROE A, 8 BA Bk ml & a8 N Ul SRIERLA R
A,

ALIF H /Y] 1R B85 A 6 00 ACHE [R]85 200 1 7 il
B, PRI e e X HME 55 UL IR B A S T 4 R Y



254 - S

=
1

TN

HR e 20047 H 45 % 4 IntJ Orthop, July 25, 2024, Vol. 45, No.4

W, TP AR, kA T ERE LSRRG, 5
P IR E H T8 A G AR /N ST i A B
)45 T JE ot 28 R A8 2 T B 1Y LSS B e i 4 4 &
SO MEME ML . B BE A A T AR G R
MET RG24 0 B0, A 22 F AN AT LA 5 i
LA A1 R TR DER A S M S S G [
— A A A [ 2 A B TR e A R Y

#WF 5% ik &, ALIF, PLF., PLIF &% TLIF K J5
VAS 1143 .ODI 48 80 % 3 & AE K A= 8 31 J0 B 1 2% 5
ALIF, PLF % PLIF, TLIF i} Ifii & />, ALIF -
A ] B A A g, HL o R R R A A % /0 T PLF,
RIS 85 i 1) il o AR Sk B, B H ARy 3= 347 DA
PLIF iy 3 %1,
3.3 PLF

PLF J& Hi J5 B% 3 A, 75 f 52 [8] 1/ OG5 (] 4E
HA AR GRS W, PLF 8RS T W #%,
fETHAE, AdEAMEE, BHEHESHE SR, W
T B HERE AP RS, B — R AR E
M, H 297305 PLIF AL, 5 B T HESS LA R,
HXE AR 52 T ME T 0™ BOHE B) Bt o B, & R A
S PLIF, ST Lk B i A P PLIF 3% B9,
4 BMREEARZENR

AR flLG R JE LSS B E AR AT LUAT R0 2% i
HEITRREFF T AR RN T A, #ICIEE 5
TR ARG AR AR T B TR 5 BT B YIS Bl B
{65 5 FH Q1 Beon AR A, e 28 5 SRR ARG &R T
IR T AR KU . A F 5% LSS /3 78 fil
AR J5 BE U7 B #E AT MRIAS £, 0F 58 i 118 48 ik,
PR 7S () A BEPE RS R, B D -4 — Fh R RE i e
SR R SRE G A HEE R AE TR T A — H R
HAESNRF AR B S F AT A, A — A
(] P~ TT A R O 5 2 G FIVHE (i) 2855480 1 1) = DG4y
SR RO RS WEME Y 5, v = R
G2 7, 9k 98 AR AR S B LSS Y S il Ao
BE T HE R VR BT 1S K5 A/ i SR, AE R
() 750 #1450y IR ) T A S Ak, 3 T B el 4k 4
F) B BT, TR O M D) FL S ME AT B, 43 F 45 /s
F4 ME ] L A9 [) B, /D ME o) 8 )5 % % 07, W R T
Rt R HE ) 25 1T 4, 2L [R]GR BBt & e iy |
(o B Fe DA 3K o S 45 W 32 T e T A5 R A R 1
R T RS, S0t 30 RAEMRNH, XK RS
CBUE IR YT LSS MU R B, H S5E 54 AR
L, BHEA —E W kAR R RE Ty, HixX 2

RGANAEAE— € 0, o HJ& S SO 5 ) B 77 3o
K, Tyt U SE &4, 1 H 280 R G 18 fe 182,
TG 1 7 1 [0 22 FE RS 1), 45 5 e HE RS AT i e sk 1
ARk, N T R GRS R T RGBT
PLSE PR 2 8] Bl A 1) BacFuse 2 4t ia 1 4= .

BacFuse % 4t 4N E 5 X-Stop & 4t tH i, JE I
“H” TEWER, BRI Z N T IHE R 258 0 AE,
3 3o el /D HE TA) B TRD S g, A 2 M %) 6 A 8 W T 4
T fife 55 % P 22 1Y 38, SRR T 42 5 1R T,
BOERR Sy RN ST, RN R T RS
1 & 51, BacFuse £ 48 JC ik I HT T3 46 HE Al V) BR AR
Ji U FR A0 405 7E N ) SR B AR SR G L ™
BLAA . A B LSS . B o e M HL AT
3 3 2 ) £ T fig DO RE T DL BB 5 4 3k o
G AT I IXURS: o H 55 At o 2 1] 4 T R e A IR Y
J&, BacFuse £ ¢ 76 W45 M 1) A o 38 01 141 2 FH
(BB T T e O 5 T W e B8 T RE Rl R 5 Y A
308 o BT Rl B2 AT L KR T G ] 7 RE T
Iz b PR BT RS, AR —E
H T 2 5 Pr e J1 . BacFuse R 48 T AR Jr U2 Al
T X-Stop F Gt # A, AT Wk R 5T s BH iy 5 A
A A, Aoy 8w & mEs, Ly
A B A B R A, e RS R A R
ANBEMBHG, Rk G AR oE o m e, i E
Ml S BPAT . 38 i K 45 980 %, BacFuse % 48 .15 L)
N T4 B2 LSS IR YT, AR Al Ltk 88 #8 43 ME A B
e AT E R U, T AR A RN G AR, T
LS5 HE ] LA I A D8R 7, A 80 Y ) I 3 AT
DLUBL /D X6 AR S5 40 B IR, A L A% 8 0 s
AR, ZRGEEABAERE . X EHESWEIA LS F
AR AR W F AR S, H
AR TRERGHE

Chen % ™) {6 15 #F 75 A {IE B T BacFuse %
ST, I H X T AR S EUSE A T
AIERIT, Forboxs b BEAN 5 BB 2 O R G0, A
J5 1l B BE AT 35 93.33%, A H R e e BB AE Bl
FH 5 106G 00 I7 S0OF o B 22 S, X3 B 5 Bk
ZEAEAE IR A U S8 AR T A, T X R e R BB A
AR T DLGE e R, (R0 R AR, AN O
A 45, Wang %5 ™ XF b LSS 2 # BacFuse & 48 &
ARG AR5k, R EMZRGEY K
AR ST HEMR B A RE I 7Es 82 E AR B9k,

A WFFE A BacFuse % 4t A5 PR oA A4 43 B He



e e

202447 H 45 %44 Int) Orthop, July 25, 2024, Vol. 45, No.4

* 255

AWy s R, IR B O AR G R H At 5% ) 4% T
ARG A R, DUHh R e BRI 1 A T
e R A0 et oF ) 96 Sl L AR R 2 ] 4 0T AR G T
SELf M DD ME TG SR, 4R A AERR S, T EL AR
TATRER E, ZRGAA —EMHshE, [T
JIE G2 A A 2 2B Y0 T I IR T ARIRIT Y LSS [,
FH O IR AR B R GRS IR T R G E AR
IR S R EAR, FARBAIE /D, HAEH 1EIR A
TR, S B Rl B 45 Ry L JRVAYT LSS BYA R0
5 %iE

H Al LSS A J7 77 XA 4% A & I Uk 8 34 3
B AR A7 A — 5 R BRPE AR R, 75 2R
i R B DLk £ i 0l 5 1R T T BEROR
B PPAl P AR A R 1R R 1 TR

% F Xk

[1]  Jensen RK, Harhangi BS, Huygen F, et al. Lumbar spinal stenosis[J].
BMJ, 2021, 373: n1581.

[2] Minetama M, Kawakami M, Nakatani T, et al. Lumbar paraspinal
muscle morphology is associated with spinal degeneration in patients
with lumbar spinal stenosis[J]. Spine J, 2023, 23(11): 1630-1640.

[3] Oh H, Choi S, Lee S, et al. The effects of manual manipulation
therapy on pain and dysfunction in patients with lumbar spinal
stenosis[J]. J Phys Ther Sci, 2020, 32(8): 499-501.

[4] Kwon CY, Yoon SH, Lee B, et al. Acupotomy for the treatment of
lumbar spinal stenosis: a protocol for a systematic review and meta-
analysis[J]. Medicine (Baltimore), 2019, 98(3): e14160.

[51 Zhou J, Liu S, Sun Y, et al. Efficacy of acupuncture for treatment of
intermittent claudication in patients with degenerative lumbar spinal
stenosis: protocol for a randomized controlled trial[J]. Trials, 2020,
21(1): 679.

[6] Oka H, Matsudaira K, Takano Y, et al. A comparative study of three
conservative treatments in patients with lumbar spinal stenosis:
lumbar spinal stenosis with acupuncture and physical therapy study
(LAP study)[J]. BMC Complement Altern Med, 2018, 18(1): 19.

[71 Bussiéres A, Cancelliere C, Ammendolia C, et al. Non-surgical
interventions for lumbar spinal stenosis leading to neurogenic
claudication: a clinical practice guideline[J]. J Pain, 2021, 22(9):
1015-1039.

[8] Minetama M, Kawakami M, Teraguchi M, et al. Supervised physical
therapy versus surgery for patients with lumbar spinal stenosis: a
propensity score-matched analysis[J]. BMC Musculoskelet Disord,
2022, 23(1): 658.

[91 Katz JN, Zimmerman ZE, MasS H, et al. Diagnosis and management
of lumbar spinal stenosis: a review[J]. JAMA, 2022, 327(17): 1688-
1699.

[10] Suzuki A, Nakamura H. Microendoscopic lumbar posterior
decompression surgery for lumbar spinal stenosis: literature

review[J]. Medicina (Kaunas), 2022, 58(3): 384.

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Lewandrowski KU, Abraham I, Ramirez Leon JF, et al. Differential
agnostic effect size analysis of lumbar stenosis surgeries[J]. Int J
Spine Surg, 2022, 16(2): 318-342.

Tumturk A, MeralL M, Kucuk A, et al. Hemilaminectomy and bilateral
decompression for thoracic spinal stenosis[J]. Turk Neurosurg, 2020,
30(6): 841-846.

Daentzer D, Venjakob E, Schulz J, et al. Influence of microsurgical
decompression on segmental stability of the lumbar spine - One-year
results in a prospective, consecutive case series using upright, kinetic-
positional MRI[J]. BMC Musculoskelet Disord, 2022, 23(1): 742.
Bombieri FF, Shafafy R, Elsayed S. Complications associated with
lumbar discectomy surgical techniques: a systematic review[J]. J
Spine Surg, 2022, 8(3): 377-389.

Bekkl H, Arizono T, Inokuchi A, et al. Risk factors for incidence
of postoperative spinal epidural hematoma following multilevel
microendoscopic laminectomy[J]. Spine Surg Relat Res, 2022, 6(1):
45-50.

Lin YP, Wang SL, Hu WX, et al. Percutaneous full-endoscopic
lumbar foraminoplasty and decompression by using a visualization
reamer for lumbar lateral recess and foraminal stenosis in elderly
patients[J]. World Neurosurg, 2020, 136: €83-¢89.

Sivakanthan S, Hasan S, Hofstetter C. Full-endoscopic lumbar
discectomy[J]. Neurosurg Clin N Am, 2020, 31(1): 1-7.

Hellinger S, Telfeian AE, Lewandrowski KU. Magnetic resonance
imaging documentation of approach trauma with lumbar endoscopic
interlaminar, translaminar, compared to open microsurgical
discectomy[J]. Int J Spine Surg, 2022, 16(2): 343-352.

Fan N, Yuan S, Du P, et al. Complications and risk factors of
percutaneous endoscopic transforaminal discectomy in the treatment
of lumbar spinal stenosis[J]. BMC Musculoskelet Disord, 2021,
22(1): 1041.

Heo DH, Quillo-Olvera J, Park CK. Can percutaneous biportal
endoscopic surgery achieve enough canal decompression for
degenerative lumbar stenosis? Prospective case-control study[J].
World Neurosurg, 2018, 120: ¢684-e689.

Ito Z, Shibayama M, Nakamura S, et al. Clinical comparison of
unilateral biportal endoscopic laminectomy versus microendoscopic
laminectomy for single-level laminectomy: a single-center,
retrospective analysis[J]. World Neurosurg, 2021, 148: e581-e588.
Park MK, Son SK, Park WW, et al. Unilateral biportal endoscopy for
decompression of extraforaminal stenosis at the lumbosacral junction:
surgical techniques and clinical outcomes[J]. Neurospine, 2021,
18(4): 871-879.

Aygun H, Abdulshafi K. Unilateral biportal endoscopy versus tubular
microendoscopy in management of single level degenerative lumbar
canal stenosis: a prospective study[J]. Clin Spine Surg, 2021, 34(6):
E323-E328.

Bui AT, Trinh GM, Wu MH, et al. Indications for and outcomes of
three unilateral biportal endoscopic approaches for the decompression
of degenerative lumbar spinal stenosis: a systematic review[J].
Diagnostics (Basel), 2023, 13(6): 1092.

Heo DH, Lee DC, ParK CK. Comparative analysis of three

types of minimally invasive decompressive surgery for lumbar



* 256 -

[26]

[27]

[28]

[29]

[30]

B31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

[39]

[ P B B 24 A 35

2024 4% 7 J1

45 % 4 Int] Orthop, July 25, 2024, Vol. 45, No.4

central stenosis: biportal endoscopy, uniportal endoscopy, and
microsurgery[J]. Neurosurg Focus, 2019, 46(5): E9.

Chiu RG, Patel S, Zhu A, et al. Endoscopic versus open laminectomy
for lumbar spinal stenosis: an international, multi-institutional
analysis of outcomes and adverse events[J]. Global Spine J, 2020,
10(6): 720-728.

Kim HS, Choi SH, Shim DM, et al. Advantages of new endoscopic
unilateral laminectomy for bilateral decompression (ULBD) over
conventional microscopic ULBD[J]. Clin Orthop Surg, 2020, 12(3):
330-336.

Ruetten S, Komp M. Endoscopic lumbar decompression[J].
Neurosurg Clin N Am, 2020, 31(1): 25-32.

Ju CI, Lee SM. Complications and management of endoscopic spinal
surgery[J]. Neurospine, 2023, 20(1): 56-77.

Chen B, Lv Y, Wang ZC, et al. Decompression with fusion versus
decompression in the treatment of lumbar spinal stenosis: a
systematic review and meta-analysis[J]. Medicine (Baltimore), 2020,
99(38): €21973.

Rault F, Briant AR, Kamga H, et al. Surgical management of lumbar
spinal stenosis in patients over 80: is there an increased risk?[J].
Neurosurg Rev, 2022, 45(3): 2385-2399.

Leschke JM, Chen CC. Supplementing decompression with
instrumented fusion for symptomatic lumbar spinal stenosis-a critical
appraisal of available randomized controlled trials[J]. Neurosurg Rev,
2021, 44(2): 643-648.

Miyahara J, Yoshida Y, Nishizawa M, et al. Treatment of restenosis
after lumbar decompression surgery: decompression versus
decompression and fusion[J]. J Neurosurg Spine, 2022, 36(6): 892-
899.

Kim SK, Park SW, Lim BC, et al. Comparison of reoperation after
fusion and after decompression for degenerative lumbar spinal
stenosis: a single-center experience of 987 cases[J]. J Neurol Surg A
Cent Eur Neurosurg, 2020, 81(5): 392-398.

Le Huec JC, Seresti S, Bourret S, et al. Revision after spinal stenosis
surgery[J]. Eur Spine J, 2020, 29(Suppl 1): 22-38.

Hennemann S, de Abreu MR. Degenerative lumbar spinal stenosis[J].
Rev Bras Ortop (Sao Paulo), 2021, 56(1): 9-17.

Fang X, Zhang M, Wang L, et al. Comparison of PLIF and TLIF in
the treatment of LDH complicated with spinal stenosis[J]. J Healthc
Eng, 2022, 2022: 9743283.

Shimizu T, Fujibayashi S, Otsuki B, et al. Indirect decompression
via oblique lateral interbody fusion for severe degenerative lumbar
spinal stenosis: a comparative study with direct decompression
transforaminal/posterior lumbar interbody fusion[J]. Spine J, 2021,
21(6): 963-971.

Gatam AR, Gatam L, Mahadhipta H, et al. Unilateral biportal
endoscopic lumbar interbody fusion: a technical note and an outcome
comparison with the conventional minimally invasive fusion[J].

Orthop Res Rev, 2021, 13: 229-239.

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Buckland AJ, Leon C, Ashayeri K, et al. Spinal exposure for anterior
lumbar interbody fusion (ALIF) in the lateral decubitus position:
anatomical and technical considerations[J]. Eur Spine J, 2022, 31(9):
2188-2195.

Mortazavi A, Mualem W, Dowlati E, et al. Anterior lumbar interbody
fusion: single institutional review of complications and associated
variables[J]. Spine J, 2022, 22(3): 454-462.

Rathbone J, Rackham M, Nielsen D, et al. A systematic review of
anterior lumbar interbody fusion (ALIF) versus posterior lumbar
interbody fusion (PLIF), transforaminal lumbar interbody fusion
(TLIF), posterolateral lumbar fusion (PLF)[J]. Eur Spine J, 2023,
32(6): 1911-1926.

Fenton-White HA. Trailblazing: the historical development of the
posterior lumbar interbody fusion (PLIF)[J]. Spine J, 2021, 21(9):
1528-1541.

Said E, Abdel-Wanis ME, Ameen M, et al. Posterolateral fusion
versus posterior lumbar interbody fusion: a systematic review and
meta-analysis of randomized controlled trials[J]. Global Spine J,
2022, 12(5): 990-1002.

Karlsson T, Forsth P, Skorpil M, et al. Decompression alone or
decompression with fusion for lumbar spinal stenosis: a randomized
clinical trial with two-year MRI follow-up[J]. Bone Joint J, 2022,
104B(12): 1343-1351.

Falowski SM, Sayed D, Deer TR, et al. Biomechanics and mechanism
of action of indirect lumbar decompression and the evolution of a
stand-alone spinous process spacer[J]. Pain Med, 2019, 20(Suppl 2):
S14-S22.

Martinez CR, Lewandrowski KU, Rugeles Ortiz JG, et al.
Transforaminal endoscopic discectomy combined with an
interspinous process distraction system for spinal stenosis[J]. Int J
Spine Surg, 2020, 14(s3): S4-S12.

Chen M, Tang H, Shan J, et al. A new interspinous process distraction
device BacFuse in the treatment of lumbar spinal stenosis with
5 years follow-up study[J]. Medicine (Baltimore), 2020, 99(26):
€20925.

Wang R, Ji X, Liu L, et al. Changes of MRI in inter-spinal distraction
fusion for lumbar degenerative disease: a retrospective analysis
covering 3 years[J]. J Clin Neurosci, 2020, 81: 455-461.

Liu Z, Zhang S, Li J, et al. Biomechanical comparison of different
interspinous process devices in the treatment of lumbar spinal
stenosis: a finite element analysis[J]. BMC Musculoskelet Disord,
2022, 23(1): 585.

Whang PG, Tran O, Rosner HL. Longitudinal comparative analysis
of complications and subsequent interventions following stand-
alone interspinous spacers, open decompression, or fusion for lumbar

stenosis[J]. Adv Ther, 2023, 40(8): 3512-3524.
(W H Y < 20023-09-13)
(AR . TR



