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WE. [BrY] Fd G EEH: N B T IEHEHER AL 4K (unilateral biportal endoscopy lumbar interbody fusion, UBE-LIF)
55 MO 2 1] FLA BRI HEMEE] Rl 47K (minimally invasive surgery transforaminal lumbar interbody fusion, MIS-TLIF) 437 TI~III &
AR AR ROROCR . [ 3% ] 2019 4F 1 H—2022 4F 6 AABEHTIA A TI~111 B2 REME N AR 5632 T ARG HY 249 B, FREHLEL
FHREW B E WAL, 132 Bk H UBE-LIF (UBE #41), %4h 117 XA MIS-TLIF (MIS £41), WA BEFARY | BT &%
Pkl [EER] WARGIINASERTF AR, K&k EIF LA, UBE 4RSI [(112.2+20.5) ml s (132.9+25.8) ml, P<0.001],
AHBEMIREL [(3.9+1.3) I s (4.621.5) K, P<0.001], FHIATERFE] [(1.6+0.5) d ws (1.9£0.3) d, P<0.001] R E LT MIS 41, BiinT
[ (15.0+3.0) 4~H, UBE AR 584 M B IG SINH] [(65.5+10.2) d vs (68.9+11.6) d, P=0.015] fBEHT MIS 2. BEA 5 ]
%, W4l VAS, ODI., JOA PF4r¥ i s (P<0.05), RJ5 3 4~H, UBE 4 VAS[(2.4+0.4) vs (2.70.6), P<0.001], ODI [(29.2+
6.7) vs (33.8+5.8), P<0.001]. JOA ¥4} [(20.3£3.7) vs (18.6+4.2), P<0.001] ¥ W ZEALT MIS 0. SAZT5 1, AURBET I P 40 1 A 7
BE . MERIBRESRE . LL. J Cobb ¥ B &M (P<0.05), MIRIAFE A, Pidl ERARIERA2ZE R G2 X (P>0.05),
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Endoscopic lumbar fusion versus counterpart with tubular retractors for lumbar spondylolisthesis // SANG Long, WU Ke—di,
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Abstract: [Objective] To compare the clinical outcomes of unilateral biportal endoscopy lumbar interbody fusion (UBE-LIF), versus
minimally invasive surgery transforaminal lumbar interbody fusion (MIS-TLIF) for degree TI~IIT lumbar spondylolisthesis. [Methods] From
January 2019 to June 2022, a total of 249 patients who received surgical treatment for degree II~III spondylolisthesis were included in this
study, and were divided into two groups according to random number table method. Of them, 132 patients received UBE-LIF (the UBE
group), while other 117 received MIS—=TLIF (the MIS group). The perioperative, follow—up and imaging data of the two groups were com-
pared. [Results] The operation was successfully completed in both groups without serious complications. The UBE group proved significant-
ly superior to the MIS group in terms of intraoperative blood loss [(112.2+20.5) ml vs (132.9+25.8) ml, P<0.001], intraoperative {luoroscopy
times [(3.9+1.3) time vs (4.6+1.5) times, P<0.001] and walking time after operation [(1.6+0.5) days vs (1.9+0.3) days, P<0.001]. The average
follow—up time was of (15.0+3.0) months, and the UBE cohort resumed full weight—bearing activity significantly earlier than the MIS [(65.5+
10.2) days vs (68.9x11.6) days, P=0.015]. The VAS, ODI and JOA scores in both groups were significantly improved with the time after sur-
gery (P<0.05). The UBE group was significantly better than the MIS group in terms of VAS [(2.4+0.4) vs (2.7+0.6), P<0.001], ODI [(29.2+
6.7) vs (33.8+5.8), P<0.001], JOA score [(20.3+3.7) vs (18.6+4.2), P<0.001] 3 months after surgery. Radiographically, the extent of slippage,
intervertebral height, lumbar lordosis, and local Cobb angle significantly improved in both groups at the last follow—up compared with those
preoperatively (P<0.05), whereas which was not statistically significant between the two groups at any time points accordingly (P>0.05).
[Conclusion| UBE-LIF achieves clinical consequence similar to MIS=TLIF for degree 1I~III lumbar spondylolisthesis. However, the UBE-
LIF has obvious advantages in reducing surgical trauma and improving short—term lumbar function over the MIS-TLIF.

Key words: degree II~III lumbar spondylolisthesis, unilateral biportal endoscopic lumbar interbody fusion (UBE-LIF), minimally in-

vasive surgery transforaminal lumbar interbody fusion (MIS-TLIF)
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TR . R/IMESRIE . BRACE RS, A T RE
B o R XS TR 2 AR IBOAE TR AR FIR ST
PRI, DRSPIRYT IO HAE R i i 2
A FARE A AR EN: 2 S5 AR RS AR
TEHER AR T 2 MRS, (HFERIBHESR L, DIHIHE
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PRI ZE4E . A ER KBS R o sl b AR,
TR AZ A AR T BOAE SRR Y7 Y 207 =X
TP A 28 A ) £LA B HEARE (] B 5 R (minimally
invasive surgery transforaminal lumbar interbody fusion,
MIS-TLIF) fh 2, MLAGR#TA, Rl
M AL IR, Heg A hgd v
BARKZHRAL QLR , SFEALE PN, nhes
PIMESS WL, A7 TR A 5 AR ] E S JAR B3 b 28 45 £ XL
6 S TAE, AN BT R T A B MER
ARINAYT, LLUDSGEE N B R B, HE T
PSRBT . BRAEEIE , R BTS2 R 255 B
FISEME, ETEERAE, AR T B AN R 2 AR
B AR EREIESE 7 (EA HA B M HERL &
W EAEE)ED, Bz 528 MIS-TLIF i TREAHE
B BCAE TGS TROCR Y Le A5, HUW L T BE LA T
Z W, fElf o, SRR s W LA R
Jit R R e A2 A%, EJRERTREM R, X I BE LA b A
TN AN T RANGTT . ) BN R 3 AL
BT T IEMEMERI AL AR (unilateral biportal endoscopy
lumbar interbody fusion, UBE-LIF) 5 MIS-TLIF J&J7
TI~TIT 2 REME AR A RCR , BRI T i T e
P, ABFFERABE 2019 4F 3 A—2022 4F 3 AR R
249 1) TI~TIT B REAFE 3 I AE S8 e T B ML X HEAF 52,
e r

1 BAREFE

L1 A SHEBRARE

PARRUE: (1) B AREMERBUE; (2) R5FR
7 12 JE ORGSR ASEIAR s (3) TI~TIT JEE R i A 5
TPNERER RS (4) PIRFA, R UBE-LIF 5§
MIS-TLIF J477; (5) 30 #<4E#<79 #; (6) KA
W ARG, R R BETHE SR R A
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S (5) GIFBEMIIREREDS; (6) RSB IC
BECATARE; (7) 299 (8) Rfsifalatj
(<6 ™H) BRViH
1.2 —ekt

ARG R AL RS, 2019 4 1 H—2022 48
6 HFFA LR bRER 249 5 TI~TIT B2 FEME R D he 2 2
PAARBESE . RHBENLECFRIE SR UBE 4 (n=
132) 5 MIS 4 (n=117) . Wi A Fir— i 78k 0L %
Lo PRGBS . MR . IR . B IR 48 4L
(body mass index, BMI) , TeAET7 Bt . 5 I 45— %
TR 2ZE R G248 L (P>0.05), ARAFFRIGA
B2 BE (e 22 1 oAttt AR E B A 2 A TR
+e

R 1. RABRERT—RAMSILER

Table 1. Preoperative general data and comparison between the

two groups
UBE 4 MIS 2H

izt P

e (n=132) (n=117) i
Y (%, & +s) 60.3+8.6 60.7+9.1 0.722
T (1, Bt 57/75 48/69 0.731
BMI (kg/m’, X ) 229425 233+22  0.184
JtE (H, x +s) 23.7+6.5 240459  0.705
TUENTEBE (B, Lau/Lass/LisS1) 6/105/21 3/99/15 0.528
WG (9], TI/11T) 89/43 78/39 0.899
1.3 FAHFE

KBRS SRE, BUREMY, 1R
25, RHT CIBRE X AL E A An e IEHE T e DT AT
B HARHERIBR

UBE 41: F11 i 2 e R AN A =5 R 1 JiR 48 52 Ak
VEKH 15.0 mm #1900, RS FE 3 A5 HE ] R o e
10.0~15.0 mm, I PIFFIRAIRE, JFHEAY KR
B, BB HNENEGEE . FAIREEE, BAN
PUBE, ELOLT S BTSSR (R PR AR A 21
ks FRREARC ETHER RO, Bh e BRI
X3 R T SRR B A 0y, R AR, B
PARRECEIHY . WERRAERNIE , RBREET, Mhatid A
TF B SR, UIEEH i ME N B 1] ph
W, RGBT R, VIFER4ER, Mbreets, Sk
BBE L N2 L SR e, phybAEf B, A
A BB, B)5EAMERGA R LR, B
PRI, SR B AMESARIRETEE, JEMIE A
FEBIRAE 1R, 285, LHbin,

MIS 21 : 7 TOATAERI B, Z0ME =5 AR 28 BT ATAfE ]
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B b AHE S AR R E AT E, SRR E ARG 0 )
H, WRRUIFFE R, i, P ot E AP sREs, s
TAEEIE, S5, HWNERKERAHS, DEEHER
MK ST 5E, TEBEEE, /NOPRIPNIIZAR | Al
Jate , DIBRER > RBERIAT . SRS SHEN, 5
Sy EEMIRRES . PR BB, TR, DIBR
HEMI R BRBZb, e B ET A B 5 A G E HENR]
ey, BT EAMESHRIRE, ETEE A
Yor e A, RUMET IR e, EMIEA 1
WEELIRE, BRES, RHYIH.

ARJF WL E A THUAE . B . TRy A SEAL
B, ARSI S R (Sl E<I0mD), AR
JE TR LR T AT RS BB, kS AR ) 55 Bk
AL . G RJE 1A H NEAERGFE
Rl A0 B
L4 PFMIERR

ICs BT ARMGERE, A4S TFoRE R, PIO K
JE . RRIE . RTPEYCE THATER M fE
B sf 1] S S I R o SR PR R 56 4= T 3% Bl (] |
PR L a8 B UL i 3R 1T 43 (visual analogue scale,
VAS) | Oswestry IBEREAFIE L (Oswestry disability
index, ODI) ', H A E RSP (Japanese Ortho-
paedic Association scores, JOA) " R BB Rl A1
(MTSERLG . TR BAMEAAHER BN, RS
INBEELAR X AT BE Cobb fi<2°) . AR FM (UIEE
K BATTAR) . B LREPE I RO . 18 % 5%
BN TEAR, ALAEHERI B = B . BEMERT A (um-
bar lordosis, LL) . JRI#E Cobb £ FIE AR EE
1.5 Gt #irik

K SPSS 23.0 X EHE AT g b iR
BAEAT IR I R RS, LA & xs S, 41
FOBCR ST AREAS ¢« K555, 2H N 224 I ) A LR
BAPIR Iy 2200 M, T AR AR L A B S oy 22 )
Br, GNP LR TR T k56 5 P 2H 20 W) LA
MSTREA KSR (/%) 17} Bl Sk
KOE Kk, P<0.05 A2 R A gt 5 L.

2 &% R

2.1 FFARITR

(RN | g A o N B S A e R 2k
B KIS RAE, ARJF AR KDY,
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i RPEREC, AT E R T MIS
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4 (P<0.05), PIALFARBE, JIO BRI, fEb
FI] PR AR A A AR L 2 S R A
SC(P>0.05) 0 PILLIL R AEIFACAE 15 i, B A I
i B 2 IR R Ol YRR WA A RE
RILMRGE , WBITRAY R e Rir; ERE
ZPUHE PR R EGE, A O AT AL T AN
178
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Table 2. Comparison of perioperative data between the two groups

UBE 41 MIS 2

st (n=132) (n=117) P
FARBE] (min, % +s) 186.5+48.3 173.9+41.7  0.188
YIEKBE (cm, 7 +s) 3.7+0.8 3.9+0.9 0.065
AR (ml, % +s) 112.2420.5 132.9+25.8  <0.001
ARAFEIIEL (X, 7 +5) 3.9+1.3 4615  <0.001
ARt RAE (1)

TSI 1 3 6 0387
AR 0 0 -
PINAEAR 3 2 0892
SR 0 1 0952
FHATEMSTE] (d, % +s) 1.6+0.5 1.9£0.3  <0.001
FEBERHE] (d, % +5) 7.3+2.2 7.9+27  0.055
2.2 BV

SRR 12~19 M H, B (15.0£3.0) 4
Ao W BFMUIZE R W% 3. UBE 41k & 58 4 i
% AT ) T MIS 41 (P<0.05) . Bifi i Jia) 4
%, PIdlHEE VAS, ODI I JOA PE4r 34 i 2 o3
(P<0.05), ARETWA FidTebrin 2= 5T
X (P>0.05), RJF34H, UBE 4 bikFads i E 1
T MIS 4 (P<0.05), KRXFEVIHT, M4 FiRehrmy
R TG FE L (P>0.05) . # 2 KK,
UBE ZHRl& 3% T 6 6], 5 4.6 %; MIS HRlGE T
Lo, & 7.7%, WARARS UL 2R TS
T L (P=0.298), WAL To A K T [ 5 AN 00
il
23 GG

WA SZARITAR 25 R W3R 4, SRR L, Kk
Wit U5 BE PR 2 T R BE . ME BRI BE . LL. R
Cobb 14 i 3% (P<0.05), AN FIA] A5, Wi
FREAIE RN E S G FE L (P>0.05),
AU BT H A B A Bl S5 AL, AR 5] A
1,2,
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Table 3. Comparison of follow—up results between the two groups (  +s)

€L Fisf ] A5 UBE 41 (n=132) MIS 4 (n=117) P1E
IR 58 4 1 LI BT (d) 65.5+10.2 68.9+11.6 0.015
VAS W45 (43) NI 6.0+1.5 6.3+1.3 0.095
P NEREE! 2.420.4 2.720.6 <0.001
RIKBEDS 0.9+0.3 1.0£0.5 0.055
PAE <0.001 <0.001
ODI P4 (%) AT 55.9+10.2 55.2+10.7 0.598
ARG 34H 29.2+6.7 33.845.8 <0.001
KIKBEV 14.624.1 15.2+4.5 0.272
P{H <0.001 <0.001
JOA P43 (47) AR A 13.9+3.5 13.8+4.1 0.836
AJG 34 H 20.3%3.7 18.6+4.2 <0.001
ERIi] 24.5+3.6 24.3+4.5 0.698
P <0.001 <0.001
R4 MABEBERFEH () IR
Table 4. Comparison of imaging documents between the two groups ( x +s)
Ei=ta GNP UBE 4 (n=132) MIS 41 (n=117) PAH
TR (%) AR 26.9+4.7 27.1%6.3 0.775
ERI ] 10.121.7 10.52.3 0.117
PE <0.001 <0.001
HE] B 2 (mm) N} 5.9x1.6 6.1=1.7 0.340
KK 10.3£1.5 9.9+1.9 0.065
PAE <0.001 <0.001
LL () Al 40.625.5 41.5+6.9 0.254
RIKBEVI 50.1+4.9 51.3+5.8 0.078
Pl <0.001 <0.001
JAIE Cobb £f1 (°) NI 13.243.5 13.0+3.7 0.662
ER/i] 16.3£2.5 16.542.7 0.545
PH <0.001 <0.001
AR/, W E R, BB EETE T m B 42 T
3 4t i ar, HOAGEEH, @AW, 7T RE B A b ik

X FARSFIRTT IO NEAE W e S5, & GiME
WUIHFARRAEEANMG R . KBS . I EIEZE . ]
TR E ARG Y I, I ERE TR
RO b, 98/ %) R P AR R A A ) 45 4 1Y
T ek B A S P AR S E s B
RIS B R T . W& A AMRE B AR B AR Y
M5, MIS-TLIF AR 2% i F A R AR ¢ B i ¥R
Jr, HUICUN, BRUE A s aT ik iE, A
TSI MY K, 7 BMEN TERAE, BTk

SR, TR URE, AAAEARE T 1Y
INEUCEL . ARG R B 1T UBE SR8
MR 2 D) A W EGEIE S B E, RAE
BT RIE R EFLE, FCA N BEHORARYES, fif
AT, TR SRR S, HESE LR B, R
SRS SR, A LA B S Al
TEMEAEAE B 1 MEMEN] 228 HhAE 1 BT 7 BIAR A
FRCR o TN T I B LA I W AE 6 7
AR AT IR DA
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Figure 1. A 51-year—old male received UBE-LIF for degree
II-IIT LsSi spondylolisthesis. 1a: Preoperative MRI showed de-
gree II-11I spondylolisthesis of Ls vertebra; 1b: Radiograph 12

months after surgery showed that the slip had well been re-
duced with sound intervertebral fused.

RO O W KM, AHEE MIS-TLIF, UBE-LIF
TRYTIEMER AR B B AR i s /> | B ] B
M, AT B R B Z5 3 5 2 823, 1 H UBE-
LIF % MIS-TLIF BEJ/ B CE . 46 %0 T Hb A7 8 B

)
S ity Bk
. o @

M g ¢4

E 2. BERM, 562, LsS 5B BEIEME AL, 17 MIS-TLIF &7, 2a: ARR MRI 78 Ls HEFA T

Bl 2d: RJF 12 M H X &R REA R, ERiG.

], % &Rl REE N N . UBE-LIF 523 X i #e 15
ARE AT, RRAERREIIAREF, 7E5E/NGY] O
BRI LB T o . ma e, i
A WREER, T EREER R IGsh, HOR AT
AF IRl 46 . 1 MIS-TLIF 4@ B fE, B A
PRIET ARG A R T B Rk, R ERR I
K, MESSRAAL ER AR R, Al ssgm, e
Bp ] A4 7 (P 2 A B B IR) 25 S e i
N, BEHAMZ AP, QIGREN, RS A
RZEREA K. A, WAFREHR L EZS,
UBE-LIF B, — AR BP0 B B 5 b ot 42 o B %
ARIFA] 2 W 8K, T UBE~LIF 2% ] iy 28 AH % BE Ui
Ryt — 4% UBE-LIF B[R], #sGk2: 2] ik )5 IF
RFAR, REPRESIHAMERYE, B TR ] 1K
SR JEIRE . AR R AT I RE, # Itk
e AR AP I, B AR, EAR A il AR
FEH MEATEA K, FHEFEFE Y UBE-LIF A3
BRI R P R K T RS | A i T, XA BT
UL B — B s, SRR AR, 5 A
FEANK I, A mEm TR e, TP, . Rk
RS EREE T,

. @ "!l .' @

1R 2b, 2¢: AR

Figure 2. A 56—year—old male underwent MIS=TLIF for degree II LsS; spondylolisthesis. 2a: Preoperative MRI showed degree 11 anterior

slipping Ls; 2b, 2¢: Findings of intraoperative fluoroscopy; 2d: X-ray 12 months after surgery showed good reduction of the slippage with

fusion.

WFRHGE, BT GEIEHERL & ARG 7 IEHEIR 25 fl
G FUURN 6%~33% ', ARWF5E T, MHY4LR &5
TULRELT 8%, JEFE R, MFARZAR Pz
Rk, LRI, R g TS L, 4
g, BEARJS IS RIHERS , MZH 55 VAS. ODI,
JOA P4y 3 Rk 38, B fil & v] 58 R 3 i
80%, Y Shi & 2V Zhu % ' HIALEIE—E. KW
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