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' A, XK, ERX, HEL, 8 W, TFHB, R &, ZHK, TEE, K&, R0
(S BERR 2 IR EEBERHEAMR L C X, S IEATEES 010030)

HE. (B8] BT HMNEHEE VIR RS (microendoscopic discectomy, MED) % B T #8061 22 i 1] L AR 4 6] Fi & R
(minimally invasive transforaminal lumbar interbody fusion, MIS-TLIF ) &7 HEAS BeZs A I IEHER R S i n e R BcR . [k [
B 43 #2005 4F 5 H—2018 4E 5 A, ABE FH PSS mis-TLIF TP HES S 935 Fil I MG RO, ABARATRAZIZ I, 462
BIFERERES RS, S o0 473 BIFEIEAEE I . HLARTRAL B AR . Bl AR F a5, [ER ] WABRERFA, TEH K
iE . PRALFEFAREE . VIOEKE . Kbk, RiGg0ia. FHATERE . 10 @G SR A B R 2 R T4 8
X (P>0.05). BERTEHERS, PIZLEER VAS Al ODI PP % TR (P<0.05). RS 1A HERFILR VAS F1 ODI P43 i 3
TP (P<0.05), 1HJ2, AJF 6. 12, 48 MM FiRbril 2 R C G E X (P>0.05) . #AGT51H, PIZHEHES £T
BARHETIPER Gertzbein —Robbins PFRZE RIS 4R X (P>0.05). S5AKJF 6 ~AMLE, AR5 48 4~ H W4 BSF A P4 i
EUE (P<0.05); AHRLET ]S PIALR] BSF @l G ITH M2 R TGHERE X (P>0.05). [45i8] WEE mis-TLIF IRITHEE A&
FEREME AR SO 0 45 AT U R IR RSCR, , B ILERIE I, SBAEVER A

KR M, MRS, MEMENTINE, WAUNEEHERADIBR RS, I SHE R LR A A AR

FESES: R68T XHEFRERG: A XEHRS: 1005-8478 (2022) 10-0865-06

Microendoscopic discectomy system assisted minimally invasive transforaminal lumbar interbody fusion for spinal stenosis
accompanied with lumbar instability versus spondylolisthesis // XU Xiang, WU Yi—min, LI Shu—wen, DU Zhi—cai, BAI Ming, WANG
Yu—peng, ZHAO Jian, MENG Ge—dong, YU Ying—nan, ZHANG De—bao, YIN He—ping. Spinal Surgery Center, The Second Affiliated Hospi-
tal, Inner Mongolia Medical University, Hohhot 010030, China

Abstract: [Objective| To compare the clinical outcomes of microendoscopic discectomy system (MED) assisted minimally invasive
transforaminal lumbar interbody fusion (MIS=TLIF) for spinal canal stenosis accompanied with lumbar instability (LI) versus lumbar spon-
dylolisthesis (LS) . [Methods]| From May 2005 to May 2018, a total of 935 patients received MED assisted MIS=TLIF for spinal canal steno-
sis in our hospital. According to preoperative radiographs, 462 patients were diagnosed of LI accompanied, while the remaining 473 pa-
tients had LS. The perioperative, follow—up and imaging documents were compared between the two groups. [Results| All patients in both
groups were operated on successfully without serious complications. There were no significant differences between the two groups in terms
of operative time, total incision length, intraoperative blood loss, postoperative drainage, walking time, incision healing and hospital stay (P>
0.05) . The VAS and ODI scores decreased significantly over time in both groups (P<0.05) , which in the LI group were significantly better
than those in the LS group at 1 and 6 months postoperatively (P<0.05) , but became not significantly different between the two groups at 12
and 48 months after surgery (P>0.05) . Radiographically, there was no significant difference in term of Gertzbein—Robbins scales for the ac-
curacy of pedicle placement between the two groups (P>0.05) . Compared with that 6 months postoperatively, BSF fusion classification sig-
nificantly upgraded in both groups at 48 months after surgery (P<0.05) , however, there were no statistically significant differences in BSF
classification between the two groups at the any corresponding time points (P>0.05) . [Conclusion| The MED assisted MIS—TLIF does
achieve satisfactory clinical outcomes for spinal stenosis accompanied with both lumbar instability and lumbar spondylolisthesis, and has
the advantages of accurate operation under clear vision.
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TR AS S MEAE T AT 22 WL TR 2 AF AR, %
o PR AE ] RS, T MM e A2 E ) R R BT
B, DAY . MRS EERER, e
JRA BRI PEBA TS 2 X ORSFIRY T TORCH EHE
e ARJE F 2RO, RS ARA 2R
o, S GAIHER FLIEHER AES R (minimally invasive
transforaminal lumbar interbody fusion, MIS-TLIF) /& H
AR E AR —, EREMERSLH SN, Wi
Kambin =i, 75 &R 1 HEAE M 75 58 )i i) ME 5] fil 5 J7
2, A AR R SRR N BRI T, Rl
B IEAR AT E LA TR ) B KRB, X R A o
A ZRZ BN T

1997 4F 3£ E Foley "> & WAt fil N 5 M 1) £ DD Bk
Z4: (microendoscopic discectomy, MED) R4t X 44"
K3E A N 58 B mis-TLIF BB IEAMERL G T,
FEECIREIE & SR B 0] 5K ) X-TUBE £ QUADRANT
S5, AR T R A B S R EA T, 2001 4F
J&i Foley "' MG 1 J5 P48 BB AME S AR 136
E RGN SEXTANT, JF8I 1 Al AL fo B REAE R 5 )
Bt 2005 4F 5 —2018 4F 5 A, 1E# Xt 462 1
KA 473 G R EAT WA BB E B T mis-
TLIF, BRI I ARG T ROR A AR S AN R

1 HAREFE

1.1 A SHES AR

GARRUE: (1) R MERRSE, A 5 sonum
TR, RIEREERA T (2) 43 4 H L ERSHA
JYIR; (3) AR AR A M P, A NEHE
R b A T O

HEBR AR . (1) JEMEW N Meyerding 43 FE 4 11
VLB (2) PUEE RS SIERE; (3) BA
O 058 A IR IE N BB A2 A, Aok R R H . B I
DIReBangas; (4) GIFHERBRUSGL S Mg E; (5) 3
ABUL R R R
1.2 —fBgeht

a1 B 1 3 MIF 2005 4F- 5 H—2018 4 5 H F AR
i MED % B F mis—TLIF AR 497 FEHE R 17 M 0% 58
HIIGERGOR, 3t 935 Bl 7 & LidbriE, 9IA
AR . AT CW WA, Kiad 462
B, WA 473 B, WAARFT—MBFERILE 1, W
R HTEAERS . PES . BML, WFR LA K FAT T BE 2
S TG L (P>0.05) . AHFSE 250 BE RS 3
hasdifit, P B E B AN R E .
872

R1 FWARTT—RIRSLLER

- Kradl TR P
(n=462) (n=473)

S (%, xss) 61.10£3.97 61.15+4.53 0.725
PR (B, 29 175/287 181/292  0.903
BMI (kg/m’, x+s) 24.96+2.21 25.2942.69  0.105
e (4F, %) 2.3420.47 2.30+0.50 0.334
WE (], Low/Las/LsS) 10/221/78 23/456/141 0.673
1.3 FARFL

JIT AT S S MED B FAT mis-TLF A, ¥
BWEN T, 7 LT 4 MESHREERERC
(Kl 1a) o THALBOARIRE A —M, 55T 2.5~
3.0ecm SEECEFATIT 2 em U1 E, FUIOH ST A
] DITFRAEITBEE2FILPAN [] BRRA 9 S 5C 15 3R
T, BFYCEEY ks TARmE (B 1b), BT iEER
KRR RMPAHL, DA EE IR, WEE T R
KT (K le) o T RTRIMGAGE B E N (&
1d) o 3 R AR IR . SUERE T, BEIHE T,
At Je M Lo R B (L M S 7212018
21109311.1)  FAfERIFL AN aHE ] FL N DTBR TR 51T
12 #8743, 547 0. #% Kambin = M HMER] &, 76 H 3h
MZAEFFEE (LRS . Z12011 10252413.5) B4R
TUITFERHER (B 1e) o pll HIEHRZTT . AT
MBI TE R BEZ L, WERE E T B2
fia) HE 6] B A A F AR R, BN T R+ BMP (A
1), FEAMERES R (& 1g). FRRED T R4,
AR ERAAMEAE S, MR TAREE, 85T YIBRAER M
BRAR OGS . AR S BN . DB T ATHE S AR
o, B NEASL, B, EAHESE; HA3
MHESIRIEBEML T, TR H, EAMESE .
ZREANE, FHIF R ARG, Ml E,
R A E N EE A E R (K 1h), LIEMZER
B IRA S B e PIIIHERS , WA 28 30 58 4 i
ro WUR TAR@IE, BeESIRE, AE TR,
L4 PHIERR

sk P ARMGERE, G TORME . BT EK
JE RPN . RE510E . MHATERTE . PIH
WAFHRLL ARG . FEARJE 1, 6. 12 e 48 T H
HEATRADT, R PR IE 43 (visual analogue
scale, VAS) #1 Oswestry BYjNEi TR 0 (Oswestry dis-
ability index, ODL) P ImIRZR . ITe Gk, %
Gertzbein —Robbins 5§ " ' BUFRAETEALHE S £T B AW
HERYE, JFPPAERLS BAALE . ILAh, PR IE
&ML . R Brantigan, Steffee Fl Fraser (BSF) Fpife
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PR HER @A e 7 BSF-T 9 H B AR 8] B35 B
W, FEE U0, B, AR NEERSh. HE
RIS, BIAR2 B SCTT s BSF-1T 4% i3]
MR HERIFL G 8T R 2R BN, TERLE A
N UL 58 4= 0 IR A a8 Sty B B0 B RO T

BSF-III £ : 1E CT B IR A sOeb R A7 3 WL 5 3] il
i N A B HHER 1T AR 58 T LEH B/ 1N
B, RCHAOUEE R B Tz R A g, IR

G

K1 BMAEERII T mis-TLF  la: REGEMR T, WRIFCHESREEIAE b @AM TAREE e 5T REEX
TR 1d: KFRINGIRTBEEN,  1e: FHIRORIRGE, JOBETT. HOEITIJTE, DERMEEER, DIBRMEMIEL 16 HE
[FFA AAERL, ST HRABMP 1 BARGER  1h: SERHES 5T RS E

K2 @&, B, 54%, EPEAEXUT BRI 3 4F, MIBCIERAT 145 2a: ARETIIGL X LR 7R Lys IBATPEN L I0EE  2b: KA
VI CT B8 Lys MEBRAE  2¢, 2d: RS 2 AEMEAEE Sl JE A2 AL X R 7R Las M R AP, ARG, NWEYWE

U 2e: CT ARG, SoREmIRES

2 # R

2.1 FEFARBIN

P2 B A L F AR, Rp e E Ik
RE o WAL E BT ARWITR LK 2, W4T ARt
. ISR E . Rk . RES1HE. TH
FraEmtIa] . U1 0 A A G A R AT Be B IR] A 22 53 208

Guit=Aad S (P>0.05) . EREMINE, WBdl &4 35
B AE, N BRRAANIE 5 F], B R4S
B, FEEGe 20 F], SR 4 B, TEEEG 1
Bl RARH KA 32 I RAE, WHE N HEIRARAIE 4
B, WE RS 4 ), R 18 B, JR R S
B, GEERIERG 1 B, PRI R R ABET . Blish ke
FELE T H I RAE
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®2 RABRFABERSIER

_ KA bl
Tt P

(n=462) (n=473)
FARBE (min, x+s) 39.71+8.55  39.64+8.54 0.904
PIOEKEE (em, Fs) 5.87+0.66 5.82+0.49 0.197

Ao (ml, x=s) 74.10+27.28 74.28+27.17 0.990

22 BEVIZS

WL R E B3R R TT 48 A UL Lo BV LR,
JFad 462 B, 9 HIATENE, IR ET R R )
Wrsd 8 ], GRS 1 B, Mg 473 B, 11
BT R, LR ET RO sl b 2L 10 1], DRSS
Yyt 1 . PHALBETTGEOR L 3. BERTIHERS , W
21 VAS 1 ODI #F4r ¥  2# F % (P<0.05) . ARG

ARJE51HE (ml, x+s) 21.0142.45 21.24+276 0.147
TFHATERE (d, %) 520+1.04  5.24+1.07 0.256 [ VAS F ODI PF4r 2R KL # R (P>0.05), A
Mn@as (B, W) snsn ason oger 0 1 TIMPRAGALES VAS AN ODL ISR AL TR
fEBERFE (d, %) 7.2840.63  7.34x0.63 0.079 A (P<0.05), A5 6. 125 48 1 J P4l VAS Al
ODL T Ry ZE R E G L (P>0.05).
x3 MAMFER (xx) SR
£z R R] KA (n=462) ML (n=473) PH
VAS P43 (43) AR 7.01+0.44 7.05+0.40 0.144
RIG 1A 3.42+0.63 3.59+0.63 <0.001
ARG 6 M 2.63+0.80 2.71£0.82 0.129
R 1244 1.88+0.57 1.92+0.60 0.287
KI5 48 A 1.38+0.58 1.45+0.66 0.079
P{H <0.001 <0.001
ODI 43 (%) AH 43.73+1.83 43.74+1.78 0.900
Rig 14H 22.90+1.75 23.21+1.86 0.010
A5 6 M 15.45+1.04 15.42+0.99 0.612
ARJF 1240H 12.93+1.24 12.94+1.24 0.923
RJG 48 1~H 7.27+0.86 7.35+1.00 0.177
P1H <0.001 <0.001

2.3 ARITAG

RIG AR BoRtg el 473 il , S8 AL 430
i, FRAIEAL 40 ], WRTCHULE 3 4, PR R HE
SETEAE M IPAL ZE SR 0L 4. PIALRIME S 5T &
ABIUERPE ) Gertzbein —Robbins 172k 22 % TGSt 117
B (P>0.05) 0 A5G 75 W 2H HE ] Fil 5 JE 22 A1
ETRRf B R, O EMEARE

x4 VHEHESETENERM Gertzbein—Robbins
WERER [$TH (%) 1 SR
PR RER (n=1848 %) AL (n=1892%]) PAH

A 1710 (92.53) 1742 (92.07)  0.597
B 82 (4.44) 86 (4.55)  0.873
C 40 (2.16) 44 (233)  0.740
D 8 (0.43) 10 (0.53)  0.673
E 8 (0.43) 10 (0.53)  0.673

SE SR AR A I s ME I Rl 5 60 O T S 4
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W2k s, 5RE6AHML, KRiF 48 4~ H P4l BSF
AT 2 TS (P<0.05) 5 AH N IS [7] 5 95 26 ]
BSF Al AP i 22 I G4 X (P>0.05). 5
RIG 6 NHML, ARIF 48 4 H B N E E A Kk as
AR, AZEFHGIFEE L (P>0.05); FHRNET
[i) 55 L [0 P 61 52 A8 AR B 22 S R Ge i L (P>
0.05)

3 it g

R A58 -5 A 2R A i DR v 650 DL A
T, TEAE S AR 3 2 LA S S B g 2R, N B
AREAR T A M3t LA SR A i P i i o
B WHELRLG TR T U AR, R
Wb, XHHLAIR 8™, A5 KRR R
AREAR o T AR, TR E L S S 4
ARJZ BT, T R R AR L SR AL 5
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FORTEBACKRME ™ . BHATEEEE NS T mis-
TLIF+28 JeAE 5 AR IR ET N [ AR = Fh ] AL E R
RS e . AR ] LB AL B A B R 2 AR
AR = HE TS, 2 TRy sk E
PRI 2% B Bt R EY 20 4 5 o0 TR AR AN 22K
TEH 2 20 mm B [ 5E T A8 18 N ERAVEA — 2 IRE,
AR sz 2], A FEEIGR IR
TV BRI A GRS . HENR] BB FNFLAE R — 4]
MRS, AT 2 1997 4F 3¢ B M &8 4 RHEE A4 Foley
A R IR IR o AT 20 AE SR ) LB LRI I
FH, CAHASHIH [ e Ay o DA Bl A ] 3 58 A
ZMERR R A BEBEAZAR IR, RIS, Mo R AR B A e Y
TG, SR T AR 5t nT g FRA RS A
BRI o A ) B8 HAA R ey (1) vIA

AN A ABYIE 2 em, EETVIH 10 mm, FFLLF
ARIFEEL, s (2) RlG 5 e X 2 LA E] B I
OBIZEHY 5, Xt 2R NICE Bl 2T IS5
s (3) 20 mm T AE B F UG 1 AT AT 2 /R
Kambin = ff#HINE, B Kol LR —IRSERRLG
SRERE, AN T/AEEE; (4) 78 Kambin
= XA E R RAR B RS s (R 11~13
mm) RHTHEAMER BN, BIEAR 5 & A8 % 5UR
i, RS =AM, FASEIESREMNE, ThE
SO AR AT EARAT R R, A0 R Rk, A7
s I, RS, ZReEZ, AR
HH, THUREHEZ S (5) TAEEE T R IG
W7 A (6) 64 A8 LR AT BEVE M 7 UL MEAE sl
JEREOL, RS AIE .

x5 MARBGTHERSHER

Bzt s ] gt KFadl (n=462) AL (n=473) P{H
BSF 432% (ffi], 1/I/1I1) AJg 6 ~H 202/260/0 210/263/0 0.836
ARG 48 ™A 15/102/345 16/123/334 0.360

P <0.001 <0.001
WEEY) (B, 1 FEALNZ) A5 6 4~ H 458/3/1 468/4/1 0.941
R 48 ™A 453/5/4 463/5/5 0.956

PAE 0.312 0.246

ARSI i R R S W IR LR, PR TR
W . FARVIOE/N, ARl mHaRE
BT DA NS S, DN @G RAr. T RE)
s LA 5N, A SRS WL T 25 A4
A AR X THES £TE AR R, it
1% 2K ] Gertzbein —Robbins TFZ% K #4714, Wil
HENRI A& 2R FET RO B B, O BB AR
Fo M HE A AR YT, TR A AR S
Bl RS, R BSF ARAEFEAT IR, ARG IEAE
CT =ZEmaEE A, K524, WAMARIGLECT
IO SRR SEREL B il A5 N A S B 42
HEVR bR 2R 58 A s i B /NG, KA 3 4
R B 2 B B4, JEACA B BSF 1T b4,
PRALALA S . M S G5 FARMIELEL, R
WFEEAHT 2 2

i LTk, WAFARAG/N, B, PER,
TS T AR 2 A A%, I L2 9 7 R A
R, SERTARMEREE, S5 T BENAEN
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