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Abstract

Spinal and spinal cord diseases are a significant global health burden. The high risk of sequelae and
complex treatment requirements have driven the development of minimally invasive techniques.
Microscopic Microchannel Surgery (MMS), which combines minimally invasive channel technology
with a microimaging system, has enabled precise and minimally traumatic spinal interventions.
This article systematically describes the application of MMS in the treatment of spinal degenerative
diseases (such as lumbar disc herniation and spinal canal stenosis) and intradural tumors, with a
focus on its technical principles, clinical advantages, and limitations. Studies have shown that MMS,
through small incisions and gradual expansion of the channel, significantly reduces intraoperative
tissue damage and postoperative complications, making it particularly suitable for elderly patients
and high-risk populations. In the field of cervical spondylosis, modified surgical procedures (such
as AMTc and AETc) have further expanded its indications, balancing the retention of biomechanics
and precise removal of lesions. Although MMS has demonstrated comparable efficacy to open sur-
gery in the treatment of lumbar and intradural tumors, its high technical threshold and limited op-
erating space still need to be overcome. Future research should focus on expanding indications, ver-
ifying spinal stability, and long-term efficacy to promote the precision and individualization of min-
imally invasive spinal surgery.
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1. 5|15

A A 8657 (Spinal Cord and Vertebral Disorders) & 4 BRVU [l P () 5 B (g e a0, Hom AR, 8
W28 T oho BB A A T R (IR IZE 52 T 2% 52 D . A A B 45 4% (Spinal Cord Injury, SCI) /& —Ffi ™ 5 {1 42 &
GuE, B AN S ECERELE M AR, 3 5] R KIS BAE T SC AU B AN A ™ 1)
Bk OHEMAT A, B SET KRG RERE ). HEBEREERERESR . BT R2E KW
UK H EM AT RERERS, M2E N Al R E IR e S BT [1]. &4, M 1990 43 2019 4, 43K
SCI TR RIEIN 1 81.5%, AIHFIGH | 52.7% [2]. ITER, BEAE ST BORIEEL AT SCI ;i) =
M, —LEHI X E) SCI KA BT R, HIESBRTEEN, SCIAARE—/NE B A I TAE A #[3],

Xof T A DA A BRI IR TT 7T, 3B vT LIS PR <3 VR 7 ol B R, bl R i AR )
BEOHAE, SR ILEL ENRIRE . WBERIT . AWiRIT SR IR YT IS RER T Rk, F AT IS
RERMIBEZENL 2 E4); HIR, BB RERSER, tndie 2R R s 50, a7 Dos
(1 S0 S B AT M B IR YT, PIIGSRI LA &, CCESME AR E M, IR S A AN R AR
KREEIR[E]. (R A 30 G BERI 2 0 RSP IR YT TCIE AR Y ), L H P BE 2 SME e A el
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X, 2=

PR A Lk L PEE P ) 55 5% L MERE PRI S0, 7 B AT AR T [6]- (8] AR KL H4EIS A,
TP F ARG 22T RPN I E R F B, HEAR G NRREZHR . TFBMEFARER S S
T R PO S I AE R DL, Bildn,  SOHE R BT TTXOFTT AR, T B AR ETANE, &
FORVEHE EMES UL, 2 SBORJEHIEAR, RIS R MAm MBI, KAFRIE 15%~25%
[9]-[11].

2. WEEEMEFA

BEE AR AR D UL IR IR 75 3K 430, BRI F AR (Minimally Invasive Spine Surgery, MISS) &%
KIg, dHERERULRRKE, WAECEE 2 MR IK PR H12]. HuliE 2T A
(Microscopic Microchannel Surgery, MMS)FR#E SR B IAN ], SR RAS [5) ] 23 A iod i B35 AR (mi-
cro-endoscopic discectomy, MED), FZ R ol iE WAEi T A, (H& @k & A0, RATKIIFRA
— i B A TR A AREFR & OB TE BB TR, A IS S 5 N R IM0E T8 BB HE () B TR R
(Paraspinal Mini-Tubular Microdiscectomy, PMTM). &4 52 X HEMR P1FF A (Microscopic Tubular Crossing
Laminotomy, MTCL)Z-F AR A 8K, (HI5H FH 7 85 &R 82 1 & St (micro-tubular retractorsy METRX-MD) it
ATPCETE A TR, EAR SO G ZE AT SRR N IoE i 2 55 T R (Microscopic Minimally Invasive Sur-
gery via Tubular Retractor, MMIS-TR).

MMS & —M 2 GEIBIER R 5 RIS R0 —FB AN AR T2 B FAR T s @ g
KA RTINS, I8t ST T AR R A S LR AN )2 RS, T D 2 SR A R S
. H, MED FZKH T HUEE N R M RS, WIBIELMRS, JFHRAHRERALRE, HEs
e RS SR . T MMIS-TR 2B RETTR S EE REMBMEAME S, HEOHO8 T
METRX-MD, @4 5k 83 7EAE 55 LRI BRIZ 25 Tk oMk 55 N, 8 oot JR 3 1 DB WL 7= A i 2 i 3 4%
[13], IR PRy EA B n e vz (AT, A7 0 T 5T A (R 25 5 H 2 B o oA ) = R FH 3 5
PO FEIEME R A R HE . MEEPRATRE SMER A IR I DI BR S, B AR P &> RIFKE
PR LB A AR e VE R B MR o A B AR IE U AR AR 77 2, 5B T B A R R (1) SR AR B DL R
BERGIENTEE . ASCKLL MMS Dy, R F AR HA B0 R IR . Iess L&
FHORHIT T

3. BARRIE

WOBTEE R BT RIEETFARMZ LI 2 —, HEAREH )y 3~5 mm, I ZEHY sKE N TAFEIE,
2 el D ot HE 5 UL PR A s PR 453 5 [ 14] o XA st il e MU LRI, PR S5 B AR AR XU, AR R
B A A 52 B [15]. Bildn, FEARENRIUAM R DIRR A, 3~5 mm JEIE AT St ST T AR oo
HESRR VS FIDIBR, MR HERIAR EVE, AR5 BB LR DUMERRL G B 2, HAP P E e i (e vl DA
FIW R4 . H MMIS-TR 3EATH) L4~L5 FEMERE BT, FARS, FARPHISEDy 8 K[13], JFHXFLEIT
BHEFA, BB ARG IR AR R A, $em 1 FARM =24 E[16] [17].

4. IGKRN AiHE
4.1, XTE#RITHERTMETT

MMS fEIRFR R, 5522 S T BEHE ) 4% 28 14 (lumbar disc herniation, LDH) #1697 . LDH 78 [EHE
)4 IR AT PR AR Rl b, BT AN IERISE 2 MR R i sg e, SUEMER B A e 30 R AR e, A
LT B H S 2 R BB tH o R B I BE R A 2 e R B P M , BE a2
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X,

<
w

— RIVHN PR, FCanfEE A, PN RRAR . R%E[18].

%o T HEEAE () 25 2% FARVAST, MED Al MMIS-TR S48 466 £ J5 AMUMESE A\ 2%, i#id 15~20 mm £ 1
ELBAEAR BB, IR AN N B B B R AL, R L R ES I OR B A AR e 1 [19]. 3 A ST
FW, 5EGIF UM F AR OD)AEL, MED fghs & 2/ A b i, FRASURG, FIREE
) b AR R A VB AR R 8 a4 . MED TEAR J5 0 AN I AOREF& 1 7 T R I 6, JRILAE Uk AD AR 5 R 7
[ EA R . A, MED 785280 R AFIG AR BRI FI, IERessDAR E %, (Rt B E Pk .
XLy S BON — PP A AR FARIE R, O ILIE AT AR R A AR A i o A B e R
[ B [20] [21]. 553 HIF 0K BN XU 38 PN 50455 (UBE) N e MEIR] FLAR R HE TR 55 D153 R (PTED) B b R X 5
MMS XL, &L UBE 1 PTED fE£% ff A o I AR 22 7 I FHAL T MMS. 4811, MMS TE3 KE
RAFTFHEAR, Won N2t B, 7EEBEYT I SR HEF AT ), 75 AR R
1 B AR TR SR AT AR A BRI 50T 27 G VP AL, ARG BB TS [22] [23]. Horb, AR TR IS Geiti#E4T MMIS-
TR ¥ 230 BIATHEIRI B VISR A ARE, I BUE T 2L R R 7% (EUR AR AT I F AR UL, K
A TR LI AT BE MR AR T 7% BRYAYT W R (R 5 5 H DAAR, A 4O JIEE A B 285 5 HE A R DS
MMIS-TR HI MED #EATVRIT[24] [25]. H OO T REMEE A B RYT, JUHRZF BE MEHEE e,
MMS ZICHEIE N . HRBEIEFEFEHE GIAZ RN, I AT F ARG M 2 BAE, B PAE!
FARIER BN EE . FAEFRYITUN, T WA R 5 0 8K, RS R R
1A o) 230 ) JRUR, S 3 P e T AU B T AR O EMEIRAT PE A . A P . 2R BF LG I Z M
BRI D e AR, SR T AR IB YT S AL T —Piok B AR 0T B AR KR YT I [26]

4.2. XFHFHRITHRERNETT

HR, B 421072, SUHEAH SCIRAT MW A2 (AR SR BIVA YTt — BLR R 2 — AN AN ] 2RI B L 7
Mo TR —F SERA SN . BT MR AT R, 5 BRI SUME (VB R R AY . B RN
HENRIAE /NI DA B 5% &5 2 20 2R 2385 1) (1 an S5 B0 4 ) PR B AT AR [27] o 3R BB AT 1 A2 4k 1] e 3 B LA
PERIEMER. FREE#, MM 5EITR . M2 AN S0 BE SRR [28] [29].

AT 20ME I Ba T, H AT A A s 2 A8 - R J7 B B i SR A R FL DD R
(MIS-PCF). Hif % 20tk (B 55 VI bR il & R (ACDF) AR 3. [FIRS, MMIS-TR J& % F AW AT LA E] B 5 B AT
R IR TT, BRI S . S R HEMEE N AL, BRI, BRILA I e OE
T PPN BRI T UM R AT YRR AR TR T R, — 2 AR B HEAK T R (Anterior Microscopic
Transcorporeal Approach, AMTc) [30], 55— N2 6 4 N 8 £ 4E4& TR (Anterior Full-Endoscopic Transcor-
poreal Approach, AETc) [31]. #FHF AR IYLINATHEIATH), AETC /&l &M IBIE T HAE, %8
WA, S HEE SRR TR 31T MED TR . 10 AMTc B85 T84 B s 19 MMIS-TR R,
Ol AR VEEE R AMER A, B A HE A S AN R, R SO A TR AL HEAT R
BHADIR . FFARTERZ G, HEH B RS EHEEE &SR EEE T, Ml a A &
4o AMTe FAREEHEREFARMIG, AFHEEBIAMER RS, R THEREY =08 . Sk,
AMTc FAZE—Fa] IO RL G 5 BRI FA, & & THHM MMS ST e A, i&H T2
HER S . G A DL R AR BR, SR8 TR AR RS v VIR, [RIRT B KR FE MR B T AEAR B A4 ) %
SEREME . R — PP AT SR T ARG R, JUIIE & SUMEAR DGR 75 BT ARG YT I B AR B R
P e

4.3. XTFHEEMERIETT
HEE PRI B AN MMIS-TR ARAIGIT Bl MER IR & R AE T8, B, s DU

el
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X, 2=

YE. MR H LS R H S B AR B PRI R R 4k R VERR, DA RYERR S 2[32] [33], SRR MEAMEE
RIAE A S 2.5~8.5/10 JN[34]. & BN IAIA, TRBUIET AR —ERIGITHERE WIS 07
%, HERfEE W 2T DT 20 BHERCUIRR,  DORAGXIHEE WA I Bk ie, LR ARl
J 2 ) B e SEBUM R (K 58 4 VIR [35] . SRTT, | T8 T ARG ¥ 75 ZEHEAT 221 BOMERR DI B, 3K AT RE 32K
FHE RSSO, SN 5 A AE AR RE B XSz, JCH R 7 i BRI B o 1y HLAY 5 R B LA
W, — MR TR A A AL i T R[36] [37]. LAk, HITHESH LA 2 R B R A hr ] B R BUR 5 7%
RN, MK R FEE R, HERA S NIKIEZN[38]. AN IR T 56 TRl F ARG HEE Py f i ob
BEAN R AL I T AT RGO, Ay EE A B SE IRk H AR, JF BAER TR MEEV R,
A7 1K B 2T MBUFAAE, I H AR B HE AR E M L T (5 DU A 2R [39] » i —2BIESE T &
B SO T T ARG T HER A IR AT e, BRI DU B T R HRHEARUE MaktE, Hia T RCRk S
TFIPEFARRERAA 2[35] [40]. HAE, JE MED A UGS B i 05, (B2 /28 Bk MR AT o] e 4
IR ThRESR G KU, JCHRAE R 2R M DTS P [41].

4.4, HiW&ERAAETT

BRUA EIRIT 7758, MMS $5ARE T DR AR Ho At & 0 28 AR IR B A8 BEY VAT . &5, Chao-Feng Fu
WA GIROE T IEEERY kA AT I MMS TR, TR YT B R YEREA ML (Spontaneous spinal epi-
dural hematoma, SSEH). SSEH EIfi R 11 3= 5K AR AT T AR, 152 K2 8 S @i L G MHERR 1B,
HEAT ML 35 Rk [42]« E4h, Mohamed Abdelatif Boukebir 255 ¢ A S i BT AR 5, Sitics 7Y
FFARERE, FBrEMERDIF SHERBVIBRAR Z A8, B 7 FaIHE R FL ) A (Microsurgical Tubular
Foraminotomy, MTF)F43 G135 I 22 i 7] B AR (Microsurgical Resection of Lumbar Synovial Cysts). A4 MTF
gt 17 3261, REMERAVIRNSGEE, I HRAMEKIFRAER HI; MEEREM IR AR S
T3 16 1, [FFEARGREIRSGE B, i B U7 FE AR R I IEACRE I I [43] -

5. EPRY

MMS BRI —FR I FAREAR, AR SR SRR T R AT, BRI 1E
UG, ¥, FAEARIRER, Fik MED. MMIS-TR, JEJERARR AMTe, #HEAY L&
0BG RGN BT T IR AL [44]. JoU, BUBIETARBI RN D) D RB TR O,
EOAGIGTELD, (At FECTF AR AR E A A IR . ST RERIIF A, B (AR 5T Jei 28
SR AR R AR AR R R T RO, (BRI T B TR M2
—o P, T RORIE TR T RO B P TR IR E, ToRE A AR . R B
RECKMBIR, TR LA FA, (D755 T ILRA SITBL, B IO TF RIS [ 2 B8 56 4 10
i . SIS, (EREAT 2544 BIFRET, 514 2 th IR, FAREAGTR5E43], B
G, ERMORIE R AE MR AT M 25 Tk PR T BLAFRO AR, (DR B ST (4 R 7
SRR RE AR SRS, M P 90 PR 075 T 52 360 2 R [44]
6. &g

MMS {458 FE SR S 1 BB OB, R 35 (AL PR 4 MM A7 P9 (A
I MR, USRI N RBER R MU SR, B ACP T F AT
RSP RERE IO, JUHAR R 3 KA LR (0 2 AR A BB B T S 2 A AT i . (L
HEmT U, 2 BAR (M AMTe, AETO)IMRZ M b4 T BUBIHOR MG, SEHLT RPHEII AL ¢
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X, 2

Ry

E RGN RS HE T T, R I f KR P DR B SRR 0 2 TR 6 TR 9 R RR I B, LA
MO S EiE e, TSRBL ST ARM AN ETIRE, I8 R IORE AR K. SR8, )
BB T R A 1A PSS R PR 75 1ML, LR A 1 03 P P B K 7 R A A SR . JF
H H AT MMS AR 8 A AR VE RS2 i F 50A IR B 78, U0 B3RATE— PR R

MMS $EA (RS2 R HES AL TR [ RS HE . SERBIRITT A, O St R ik 5 % 4
YRR MAAIRS T T7 5 ARRIIE T IR T BRI RS RIS AR, DUV BESOW 1012
ZPINCE [V R

E&UH
H 4Rk BUSHE - s R TR AR A0 A, koxs-2024-b-06.
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