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Abstract

Degenerative Lumbar Spinal Stenosis (DLSS) is a common spinal degenerative disease, which is prone
to occur in middle-aged and elderly people. The main pathological changes include thickening of
the ligamentum flavum, hyperplasia of the facet joints and intervertebral disc protrusion, etc. These
factors jointly lead to a reduction in the effective volume of the spinal canal, which in turn compresses
the cauda equina nerve and nerve roots, causing neurogenic intermittent claudication and related
neurological dysfunction. Although traditional open surgery has definite therapeutic effects, it has
problems such as large tissue trauma, slow postoperative recovery and poor surgical outcomes. In
recent years, minimally invasive surgical methods represented by spinal endoscopy have become
increasingly important in the treatment of DLSS. This article systematically reviews several widely
used spinal endoscopic procedures at present, including discoscopy (MED), uniaxial spinal endos-
copy (UES), unilateral dual-channel endoscopy (UBE), and single-port split endoscopy (OSE), and
analyzes their technical characteristics, indications, and clinical efficacy. Studies have shown that
spinal endoscopic surgery is superior to traditional open surgery in perioperative indicators such
as intraoperative blood loss, hospital stay and postoperative functional recovery, and the long-term
efficacy is comparable. The article also discusses the prevention and treatment measures of common
complications such as dural tear, nerve root injury, epidural hematoma and postoperative infection,
emphasizing the key role of precise anatomical operation and real-time neurological function mon-
itoring in ensuring surgical safety. In the future, spinal endoscopy technology is expected to further
integrate image navigation, artificial intelligence and new surgical instruments, developing towards
greater precision, minimally invasive and individualized directions, providing better treatment op-
tions for patients with DLSS.
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1. 5l

AT 1 A 5 bk 4 i (Degenerative Lumbar Spinal Stenosis, DLSS){F iy —FiBAT MR AR, 78 Z4E R
PR B W, EERIAMEE KN R S D RE R I . 2 R SRR 2 S I G R AN
B BTG RMEI SR AR R S 2 RPN R, IX LR S R 1 AR A RO R4 s, BETIT NS ) 22 A o
M REIE, &SRRV SERAT DL RS BE) DR S — RV AR R R[] B
N FERACBERR R A WTINER, DLSS ¥ 809 2 B W 1 e sy, 72 AN UE, DLSS CRUAIn
PRSI A 0 B S5 A A

SEALGTFTBORE FARLERIT ROR EARE] 12000, (BRI RO A eI . Kbk
142 2 VA B ARG RS K A . UL 5 R, A SRR S G R AR A — 1005
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HEEANNBERGLAEFAR TE, 1EETEBOCLET R ) TR St & 45 /0, AT AE B K PR BE
YERFEFE SR A B VA 45 0 5E B SHESS LR THEE I RIS, A R0% ) T FAR I RIE M R A XK [2]. B AT
FRARXCFEHEE A (MED) RN BL(UES) F0 XU TE A 5 (UBE) X AL 40 18 N 8 (OSE) 5%, EAI1%&
BRARSS SAE RNV, SEFEHES) T DLSS EIT MBI L . RS AL A AMAAL K& FE[3] -

2 I LRI PR AT FEAE S, S TR ARV BEME A B A2 E (DLSS), A A BTV A S5 IT T8 ARAH 241
YT R [FIRF, A ARTE S8 B T AR AR (U PR R ML el (3 B R 350 S AR T AR 5 R Sk
FET7TH, DL IR OLERE[4]. Rk, ASCBTERGMEA RSN SRR EIVK, 2GR
L ZORE HRRER TR SR, R AR R R T AT R, DU IR SR S .

2. BEARHEANARSMAIRK
2.1. #E&ZHF(MED)

#E [ 4% 8% (Microendoscopic Discectomy, MED) £ AR HH Foley #1 Smith T+ 1997 415 ik 42 th, 4] H T
MEME 5 HOREVR YT, BEJG Y R 2 REMEE SR A FE 13697 . Aihara 258 FLE0E T 1% 80R7E DLSS W KT
BATHEME[S]. MED RGUHEE MBS S5 RN AR, 8id BARZ) 16~18 mm [ TAEIEIEZ H
N 2% 57 B ek e [6]

MED K35 IEh N, FEZE 1~1.5cm 1E4) 2cm AU, BHLNZ %Y K5 BN &R TIEEE T
ENGET T, Jese BRI, SRS AR RE, 0T L IR S O 0 MEAR DI B, Sk s o X
T U R s Al 1) 77 O B TR B X LA B Ak, 9D AR TS B ARSI RS [7]. TR,
MED 547 DLSS K T R R 4. Aihara 55X 605518 48 144 it i) DLSS i dk47 1t 5 fEMBE T,
RIL MED AImPRIT Rk B Zik 89.2%, SIFMFRATLEEZER, H MED 4 AR H i &5 /> (F3) 68
ml vs 193 ml), AJ5{EBER A E (42 /N vs 94 /NI [5]. Suzuki 25 (1) SCHREER Box, MED ARJE &
JOA VF73 thisf ¥ 11k 61.3%, ODI 1¥7r & F#AK, SF-36 Aih i & 1F /072 & 4 L5 W g =i [ 7].

MED (127 2] I ZRBONBEE, REFELL L1181, Nomura SRR B, AR& F 584 30 4l F R
ARG EE, WA RIE K AR, WEERERNTIE 5.3%, (HEELRIR, IR ER D8],
IR, MED 58836, SR SER =48, KiRiem 7 FAR MR . HAT MED F25&H
AT BT B SV AR A, 0] B T SR A A 1) FL R AR R ROR A R

2.2. BEEHFRNHEUES)

B 4 4 8% (Uniportal Endoscopic Surgery, UES) 2401 8 I . g SERME BB SN T 8, £
F—lE ST AR UES BB FEZH THEM B R M AEIRTT, BEE 2RO AR R B, g B
JE A B A (3697 [9] o UESS HRAE A AN [7] 43 A 20 171 LN B AN MERR )N 26 B 7 3%, 97T DLSS
%2 K Ja BRMERR R\ 36

ZHMENE] UES FAR A P& esz IEFR I, K28 mm, BATHEEEFSANE. £HKFE0E
WOR, RS R R WOE SR OE D V) BRI HERR T AT R, BRI DI BRI R s
PR A G ME AR AR . Wang ZEiF LR, UES JA77 177 Bt DLSS FRI A% 65~90 43-8h, il
— T 50 ml, ARJE(ERLHE] 2~4 K[2]. UES MRAET HIER “EfEnTiiL” e, WHEEEIA
FARIX L, $RANEMBOKE, ReRG X M GRIREH L, P54 KUK o

XT 277 B DLSS, UES W AJ i 5 —17) B2 AN/ 58 8% Y oshikane S54ik 1 Sk F ik £ 4: H
M HERR DI BR ARG IT 275 BE DLSS, ARJ5 &3 VAS P M 7.2 73FF 2% 2.1 47, ODI 5% 55.3%X%3% &
18.7%, JTAUEE[10]. SR1, UES ACEEM™ H-g s as . B4k ™ E RGN AA e — @ R R, H 3 Mgk
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2.3. BMRNGEEEHHE(UBE)

B XL 3 6 9 8% (Unilateral Biportal Endoscopy, UBE) e I 4F Sk 75 35 K E A RF AT & J ik 1 vk 6l
Ao FZEAE S AL TAREE, —ANREHTRSERIE, 55— MU T FREBWESE. X
FROBUEATE BT REOR B T W T AR BIBEIRE s, SUERH B /A5 5 T AR AL 1) = 4EA0 5T e 2R A
H HE[11].

UBE BAR— A FHIE A 1om A4 FIY) . T6)BE 2~3cm. WELEEE TR, Sl E kM. &
FREEREVR S, A S A A B B H AT TG B, AR S )iy e ok B i DU A i v DTSR
MERR 5 ORI, DIBRIE R HHs, § R e MEE RIIRR 5 . UBE REAT 0 A 2 45 i 218 1 1y A 5
AR A [12]. Zhou 251 Meta /3 #i7x, UBE 5 S48 FIRJEIGIT DLSS Ml AT %402, 15
UBE 41 A H ifn 55 /0 ((F-3 95 ml vs 145 ml), AR J5AEFE N [ 4642 K vs 6.5 K) [4].

UBE H AR KF)5& H -5 4% DLSS il . Kang Z54iE R H UBE £RGYT & FF 5 B2V i i) DLSS &3,
R BTCHERE, 1GPRIT R R ZIE 86.7% [13]. X Tk B3, Wu i 7R BITE R S RRIEE T SC i UBE
FRZEGR, 8BS T 2SR AR, FeAl&E S &I 2 M ARER 2 4 85 [14]. UBE 15— /MiEH
Fe NI 2%, RN O TP ARZ R /MR A 2% 5 B 48 [15] . {H UBE & EHK &)
VETE TR BT, 3 G P R T e R O RO

2.4. BFLSHERER(OSE)

FAFL 4344 4 5% (One-Portal Split Endoscopy, OSE) 2 it K E B B AR, HAFm 2 s — A1
HECAE RN E RS, VAR Z A3l . OSE BiARZE & 7 UES KB FLIL 5 R UBE 4 /E(E
FIVE, BRI A B AR K B ZAIHT[3]

OSE HAXRMZ 1.5 cm W —EHbI0, (HAB RGNS NEA TAEEE, W] [H 25995
2~3 NMRESM . IXFP R TE R VFARFE N RAT AR b WOl RIS REEAE, e 7 FARRE. Li
EEEL T OSE 5 UBE ¥R97 DLSS HIZCR, KILMZHIEIRTT ZAHLL, {H OSE HF- AWK [H 55 (75.6 74
vs 88.3 7-4h), AJ5 FIWIELRE VAS $F4r B1%(2.1 2+ vs 3.0 4) [3]-

OSE HiARTEALBE ™ 8 P72 Ty T RIS o R BRI TE VP T KRS S B, $m 1i1k
IR SRR A, PR 5] BE (AR 2 e 5 A7 b A R 7™ 5 (0 ], ek R S R XU . Zhang 25 fHT
WHIURIL, OSE A Ji5 8 HE )45 o FEANME (R L = BE A SR ol AR EMEAR e It R 32 B3, I IRTT
R R ZIE 89.4% [16]. #—1% OSE RGE T 4K GBI AR GEE ishl R4, DEXET FAU
EFE A2 . N T BESHBI OSE RSEALS UM R BIMRSIZ54, SR B U s 42, i — 2 %
KT FARRE[17]. #R10, OSE HiAR HFiab T A& VI, KHAT 80RIE F Y6 475 75 58 2 B S 4R UE[18] -
H AT Z0E T 5 BT By LSS, AT 22745 BO™ B8 B 22 360 FEURUE A, AR B 2 B R ok
R I RS IE o

3. HHARARAEFRE

M5 DLSS MIANF 73 B (rh /L MR o MEMRIALPRAR) 7B . 2 B I B mAN AR DA S i 2k
PRI, VEFR A G AR MR SEERAR T AN R 0 TR B g g, B AT IR R v, o6
RIGEA L, HLSE5 FE AT HE N BL(VES) B AL A W BE(OSE),  — 3 J4 T Lo MEAR R\ % SEBIL 1= 280
PR s A A RGeS P, ) BN OGS TE N 8 (UBE) PR L XGE TE #AE 25 1A, BEfRIIN 58 B g
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AR B B3 gk e, BEONIE A [4]. BEX IR B BOME (] FLBR A, ZMEIRIFLNER (1) UES 1] B3 A0 A (] FLIX
B, e AL ] B UBE Bt OSE ReSR it o AR 8 M TR @I, [T By RMEmeE . 21 Bs2~-3
W)L UBE, RIHET FHLEF) . iR lE RS, @& 2 WERIELSRUE, LHXN T2, AIFEL KIS
AR R T SLi[19]; 45 2 1 B R SR E A, R n] SR ) £ % (MED ) a5 — D) 1195 v 4 58 it
MR, (B2 ST 2R bE. X T4 5T i (Meyerding I°~11°)ERAE BT AR (9% 51, UBE B8 OSE
AR R AT A BRE DG R, St e Bon AR G i EE g ARSI X LITRAfa,
MM EAREG TR, @ik, ZEIPESRENEIES UBE 8t UES, N & e RRRAEE NiglE, K4
JPRA[20]0 7= B AL B SIS TR UBE, HXUEIE BT THR AL E AT s MR E M, &AM
HEE, RS E G AWV, OSE MR N B RGULRETE S FLIN S 2 88 ), $RTH4S
WAL Bz, EFEEN Y. PR EREAE IR UES 8L OSE: 1B, EAE ik
UBE; & IR M AR B 248 UBE/OSE; mild. mifeBFH LMK T UBE/UES; ™ HK5i% .
FAL IR UBE.

4. FRAE R E TR R

BHENBEOR BEGEIES, (B IR ARE RS . TR TR IX EE I RAE 1A AR LA T SR s
MR TR L MR REL,

4.1 BERER

A R A N BT AR W HRAE, KAEFRZN 1.9%~9.6% [21]. 5L FA g iR
MfaRs N RS BEAR —WRFAR L EMEENAE . EmPAT . BERAE L KR E LA E .
Tsutsumimoto %5 FHE TR 7RI, TP B9k F A incidental dural tears [fIR4EF A 6.8%, H A K H 4>
KRR ST & AT I[22].

TS5 A8 AT 2 P DG TR A E AT M AR FE . FRBRAERT, RS 8 F g S A 1T lE Kerrison
TR Ak R U e A DX I 5, TR B A NPT RS — 20 R AR OO A I 3 o 56T 3 )y 5 ™
FHRGERG], R “HAMAIN 7 ITIBREIR: e DAHERR G AL 5 B s, PR IB BT,
EAZAREE[23] . AR RESE MG IR R LT TE I, 87 Bl 5| 380 A2 5| G B T B A 7 XU

— BURAERERRHAL, MBS MR EIE IS NORYE R O K/ NI BRI S A B . /N B
(<5 mm)r R 474k 2 A e B E s R LA B A B 5 . P B2 (5~10 mm) 75 15 F N e & s s AT 1% 4
44, HuTCAH T ANBBOTZE LGS, WERETRNTER 8 T GEUEL4E, 4amE#il
K H 4-0 5L 5-0 ANATWR 4k, MR I Rl v A AT 4% 6, RREREIEEZ) 2 mm. X TR (>10 mm)
B RN, BRI R B A EE R, i R K A [24]. RS REEFEMY 24~48 /NEF, Tl
BitEfE AR R, HUIMEMAE RGUEIR, Z2HEEIFWE, ToH K FAR[25].

4.2. MEIRHH

BHEN BB TARM ™ EIFSOE R MR, KAEHRIY 0.5%~3.2% [26]. FHEARMAT A 73 N H AL
PIHURIES 15 . AR ) AR ) (L B A2 51 L KN TR 8 o I Sh e iR 007 v] e 202 T 255 H 1)
RERRERST, UL e e AR A0 075 DU 3 SO L B 1 JE i S m A o

TP AR (I S HEAE IR AP 22 M ) SE AU IR AT . MR IJZTET, D IURIAHR “ 24 =
fi1” (Kambin =) 5, TAREIERENAEMER LN, BERBEAMEE W [27]. £ NSRS, M2RiE
WEDRAL, REAMEIEET, Ml 2R 0, O, RBCEHRETA0 0 Bk E, B
G AL AR TN 75 OR R S R AR ) 22 A FE R (>3 mm), JREFHRTh R B (B H <30 W), i
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o A 177 28]

BN JTEEEAE A AME T, IRATE B T ERIE, BROREERS S BP0, 78 b SN B3 8 A HE E] L
XA, i SRR T Re B o8 1 G T REUE AL M)A AT IR, fE R R B2 s AR, R
2 I (IONM) A B T- R R IAH 2 ThRE o, RERIN T 2 40 B s i F R A EZAMME[29]. &
IS B SR A, SRR SZIE, LRI B, R R R UK ER K BRI s RS S
i, AL H R (1500 pg/ BB A A KR 7 (RO & A K R 18 pg MR (E#HE H).

4.3. FERESM A

i L 7P I 2 A6 P B T A I 7 IAE T R o i M i SR ) 3 RO DR e S B 71 o e 2 A 2R 41K
0.1%~0.3%, oA I b & A2 F TR (40 20%~30%) [30]. fG e Al 2 dE: AR iz A ME. RJE 5
WATESY  PUEZGYE A S IR 55 o G IRR AR G RIZUEIE . M4 RGUEREAT N, E 2.

o7 B A7 i PR AZ o AE TR AR AR L Lo R FH SR ARURURIG P B 8 [ R 2L 23 I A, T S L DA
B RE A1 KA IR A B e AR B 4 R A AR R B L [31] . TFRGEHET, R IRIE B FHAG
AR A D). BARRTRAE AR R BRI A TERICB L, RSN TE 7
o RJGHMBCE 51 IE 24 /N, AT 58325 BRI T B RURE[32] o

Ikuta 23T MR WFFCRIL, Bl P9 B8R AR 5 2 28% 1) 5535 A7 AE TCRE R PERGE BAh I 3K 228 1 e
BEAE 4 N EATR33]. SHFAREROBEEAN I, TS84T MR ERIA, — B RRRFAR
TERRMMEUE, R RE SRS L DRt E . TERR MR ER A ED) O, RER LS
PAREVKER KIS, AFAA & stEsh B st RS nasst o pe i, ke Efee . srags,
MAPERRIS HL S L ThREK B BEARSE, 12 /N TR E THREWK R B0 T 24 /N #[34].

4.4, B

BHENETFARBRRAEREZRT TR, 205 0.3%~1.2%[35]. AR S FARR A, REZLLK.
BB R R 2R (WBE PR« IEREAE G . RBRIRGL LAV VAL b L IS0 23R, TR IRy v] e R J Ak )4
RECBEENH R o 75 B AR JC R SR A RETR G . RIS b Pe MU LERFAILET G T, A B T F#IR
AR o A S R R e TR B R0 PR XS, TRV 0.35%~0.5%, 4 30 /)i
B PE: S A AT TR M A SR AR 1 g SR, — FURAEIKS,,  NARMEAN N 7R 45 A% H
EOOESUAE R, RBERTUDIT IR, RG] RE R E AT ARG G, 1 QIR CRE N IEE,  DUIKEDE
RGMIRTHEAIEAL RJERIEABOERTIAER, QT HERMT MRSA B, iz 4~6 .

45 —IMRBEFE. LB BEFKES

— I PRI R AR FR YY) 4.5%~10.5%, 2 NMERZ FARBEEGE, BEE 4~12 ANBE1T
LR A, OREIR™ H A AT N 0 B T B B EL AR VR YT, INELE T A 300 mg/ H gk, o =R E R, Bk
AT AR 1800 mg/ H s 5 RCRA S A S 5 AR 75 mg/H , Wi & 300 mg/ H[36]. X THEEEMEEIR, &
A Bk B 18 B AR I RORE 7 B — DA A VAN o AR AR R MR BRIk 45 2 PR AR 1 A I RRE XU
SR K FLA (SSEP) FILIZ 315 ¢ FELA (MEP) A M I o] SR VE A MR THREARAS, R B TV LE 401493 [37] -

SR W T ZMER RIS FA, SHEPRE 7 s G o 328 HE Be v = B (I T F AP T 30~40 cm).
A7 FH R 747 i 2 0 ) P e T 5 ¥ P T e A R T [34]

WUEAR TS AR FE R, KA 2 3%~8% [38]. # WA K AIE: HVETEEA L. REYH
JEIE . KGR A 78 7 LA T B B iR . TRBGHE I E0 G . ARATAFAE Fr, ASHERIEOR G AT
WIS FERAE: B, R TEBERAMERBIE>Lom: SEKEEE, VY REEHZECTRA
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M 173, HALRMIBEE = R >4 mm, BRI EIR T AR KT 2B A, TG % Bk AE R 5
BRI, HiE TTETTE39]

5 BR&ERE

HAEA B HOR OO TR YT IR AT PR EME B B 42 A (DLSS) W E ZER A B, HlmR AR 52 e 31
ZAESE. SR, ARk —DRTHZEOR RS HENE . 2t SEMEE, AR RET LU VSR H
ARARE AR R AR 5 i AR ) L«

51. RRAREEHEVHFRUSKIIREMR XK

PN BT B RE R B Ja 5 W0 A, (D SR SR UIBRARE MR i3 B AR A S A A R 1 1A 30
SN AN . ORI BT s A TIE TR AR BE YT, B R W BEAR SUS ROME RIS S B2 . A IR 418
19345, BB X Zel i MRI WS 5 £ A2 75 I BLTE L R BATHENR , D Bt S k& TR (138 b
RERN 7 SR A 71 5 -

5.2. RAVAI HENRSGTE UBE FARPEGER S5F It

SV TR O B Sl B) UBE W BREEM FIE . IR BN F BRI alAT TR 7T,
L4t UBE 5 FAU/AI i UBE 1R 28 A (™ A5 1L . BRIE01) h i RIS )L 8 e B, 1
HRH A B 27 o] M A (R A BB A2 KT . W4 E AR 3D SIS AR)S CT Wik aHl, Jfids
BT LRIMAERANAS S SR TR BB SR TR, D9 BESH BB 13 A SR M

53. BRSEEHIEREEARFARTHNERYEERZMML

L4 DLSS B WA O I . AR, HAT UBE/UES 75 /& MREE T 12 &M EuR I E R, W]
T I S FH R BEATLN BRI IE (pRCT), X ELJE RS 4R~ UBE FARMI O AT K AEZ . RIF1E% . (EFEH
K 30 R FENBERE, il e &t m s 8 AR AL AR VA 5 1 TR R

I FIR A BN T, A A B E D ST R E R IEROERE AL . IR RORE ATHEAL,
MM % DLSS BFIRMETE 24 A MMAMEIRIT T &

&5k
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