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Abstract: [Objective] To systematically evaluate the safety of unilateral biportal endoscopic (UBE) lumbar interbody fusion versus con-
ventional lumbar interbaody fusion surgery. [Methods] The Cochrane Library, PubMed, Embase, Web of Science, Clinical Trals.gov, CBM,
CNKI, VIP and Wanfang Database were searched to collect all comparative studies on UBE and conventional lumbar interbody fusion sur-
gery from the establishment of the database to April 13, 2022, and then RevMan5.3 software was used for meta—analysis, additionally de-
scriptive qualitative analysis was performed for data that could not be combined. [Results] A total of 9 articles were enrolled into this study,
all of which were retrospective cohort studies, including 7 high—quality articles and 2 medium—quality articles. A total of 796 patients were
involved, including 365 in the UBE group and 431 in the conventional group. As results of meta—analysis, there were no significant differenc-
es in terms of total complication rates (OR=0.94, 95%CI 0.57~1.53, P=0.800), the incidence of epidural hematoma (OR=1.16, 95%CI 0.38~
3.52, P=0.800), incidence of dural tear (OR=1.80, 95%CI 0.76~4.30, P=0.180), and incidence of infection (OR=0.35, 95%CI 0.09~1.30, P=
0.120) perioperatively between the UBE and traditional groups. Furthermore, there were no significant differences in terms of incidence of
transient numbness (OR=1.03, 95% CI 0.22~4.84, P=0.970), incidence of incomplete decompression (OR=0.97, 95% CI 0.18~5.33, P=
0.970) and incidence of revision surgery (OR=0.78, 95%CI 0.17~3.61, P=0.750), and incidence of cage subsidence (OR=0.86, 95%CI 0.30~
2.47, P=0.780) between the two groups. [Conclusion] UBE lumbar interbody fusion is as safe as conventional lumbar interbody fusion sur-
gery.

Key words: unilateral biportal endoscopy, lumbar interbody fusion, minimally invasive surgery, meta—analysis

BRI TR RSB T BRI, TR AT sion, PLIF) , AR AT LAZE AR ZRREAR , HR X AR I
AR T i (1) A 1 O E e EME A e A i 55 . AR 4EmY Ty g H SR 2, R B R R T RS R
28 5 I EAEME ] Al 5 R (posterior lumbar interbody fu- 2, BN R TR, ZoMERIFLA RS TR AE

DOI:10.3977/.issn.1005-8478.2023.11.08
AELTE : U)114 TA#REZE R 2RI H (i 21PJ138)
TEF RIS AR A%, POlb I, A58 A F58 7 ) B HEAMEE, (FBTE ) 18141303040, (FLF {558 ) 852624242@qq.com
* BAEVEE U, (H135) 13679061000, (HL 544 )264143449@qq.com

1004



ERIECE AR |
202346 H

TSRS
Orthopedic Journal of China

Vol.31,No.11
Jun.2023

8] @l A& AR (transforaminal lumbar interbody fusion,
TLIF) , ¥ I T6 7 TEME R AT Mg i) —Fh 22
P AT Foley 55 = T URHRIE T iREIZME ] FLA
6 A AE [] Bl 5 R (minimally invasive surgery—trans-
foraminal lumbar interbody fusion, MIS=TLIF ), 3 i
AR B ACE EAMERRL G 4%, JFLAZE BOHE S AR
FITEE o B BN 2058 5C T MIS-TLIF 1 fff
FE 0, E N MIS=TLIF HAT A #4154
SEOLE, RIAEPRUEZ AR, LA EIAR LAY I
PRIGITRICR o SR, TE I T 8 FERE R R TR X
WORIERTERIA R, SRR RN, MEFZER.
L N BEEORAR L, BRI UOE I N FEHRR (uni-
lateral biportal endoscopy spinal surgery, UBE) g if i:
ST WANEIE, — R WERIE, 5 — o TAEH
H, ATRLEAEMT ARG, WEE EiF, BHARER
VERS AR . MLEF TR . 2% T I AR A L 3
UBE $ A L 301 368 6 2 F T A 1] 955 475 B 4 58 4l ik
JE 7' Heo 55 ™ 7 2017 4FH KA IE 2k R A UBE £0A
JO7 P AR R 45 R I 4ROk UBE HORTE TR [E3E 2 K
JRE o SR ST AN OUIEE 18 PN B B ATl U A it 15 A )
VR UEIRE A TE T, AWTFER UL 71k
PR, DI RIG T R BB R R K

1 HAREFE

L1 A S HEBRbRE

GINFRME: (1) WFFEREL. FEHLAIRIEE (ran-
domized controlled trial, RCT) 1% BA 1] #F 5% (cohort
study) s (2) WFFEXIGE: W Ay AR T Jd A i A A
PAESE, JFHZMEHER S AR MR, HAR . A
PR (3) ot . SR FHEA MU T8 P AR AR Al Bl gk
FTMEMERL A A, B UBE 415 SR PLIF 8¢ TLIF 5
MIS-TILIF %, BMEGFARA; (4) 4ildatn: MK
S AR A R — R UEA
4. ZITREME . R EARTIRE . IRETIAS) . R
s . GERRIK AT

HEBRARIE: (1) EATEFEME . FERE . SR
PEREHER . WERIBORSE; (2) BRIEAMEMET AR E
(3) TR RE /AR ; (4) HECR; (5)
e, SR (6) TR EEAR | 255657
Brag
1.2 KrERIRm

A HLKE &K The Cochrane Library, PubMed, Em-
base, Web of Science, Clinical Trals.gov, CBM, CNKI,

VIP AT 5 i, WA B AT UBE 5 14 G EEMERL &
FARBXTHABESE , KRS BRI e P % 2022 4F 4 A
13 H, KU RevMan5.3 FAF#EAT 2526 00 M, X8
ANREE I H HATHOR M EVE T . AP ARG HI
(] i T T A R B R AR LI SESRIBURH OGSk . KR
M FEA S A iR SR, SO SR R 1]
35 Lk CBM 1 PubMed $2 iS4 3k o SCHG 217 42
. BUEIE, WBE, MG ORI RIS UBE,
BE, BESS, Biportal, Endoscopic, Fusion,
1.3 SCHERRE . BRI PEAG

F T S A 25 e IR <7 o] 352 A 2R A 381) 1) Sk et
H. 823, WIS AFIHEBRRERGE, 2752
ORI, 28 OB, 8 EndNote X9 {4147 SC ik
EH, AR WA BN WS EAER S 3 AL
Bk, BERMEBUNES: (1) SCHIEAF L (2)
FEACH: . PRTEC, AW R0 BEDIITE]; (3) 45
JRTEARELAE RS ML | B R gy —ad
JRAC . DS . IR TAREIME . REASTIRE . 1RET
PAZ . MRS . TRE K AT A

20 A B9 RCT & HH Cochrane Handbook 5.1.0 it 4%
RCT B i o7 RURS: DAk T 2R A7 O foy UG AR . A
1Y BB 58 2R FHAL R 7 8 -8 R 4B R (Newcastle—
Ottawa scale, NOS) #EF7 =i FHT o
1.4 geiteEgrik

K RevMan 5.3 #ROFHEAT 252480007 o JELR AR
iw ok o A 8 2% (weighted mean  difference,
WMD) . R RER L L (odds ratio, OR) 1
RGBS 95% (5 X [A] (con-
fidence interval, CI) . 240 AMFFE 0] 4 5 PR Q K
BT b, SR A R B TG R B (P>
0.1, IP<50%) &I E RN IE s 2RSS
SR MG E R (P<0.1, P=50%), Uil
WFFE AR S BV T RERC,  DUIR P BB 20 Ar 54
SRR, JPRIE AR T . A RTRE R
JEARUR, SR BENLAO RS I B 6 I, Hox
EIR AT R TE T, P<0.05 2R EASIEE
SCo ARG 3 AT A R Ar A 56

2 &% R

2.1 KREER
SRR 229 L 1] EndNote X9 #F AT
ISR SCHR 33 7, HERN AR HERRARIE, 3@ R
PESCRRAOBRASE, 2. SCHE TR, A 9 RS
1005



ERIECE AR |
202346 H

T LSRR S
Orthopedic Journal of China

Vol.31,No.11
Jun.2023

SCHR T SCRRTR BE IR AR M A5 LI 1.
22 AR IEARE

AHFFENARY 9 T SCERY A BASIBIFE 7 a3
SCHR S U, Hseock 4 0 s R RE
796 7], b UBE 41 365 fi], &40 F R4 431 .
YA SCHR ) FEARRRIE LR 1.
23 TR
231 BIHEAE

9 MR T E TR RGE, LA RE 796
], UBE #1 365 i, 154 F R4 431 5] (PLIF #
MIS-TLIF) ., &3P 4G, #0F58 0 0 85 5
P (P=0%<50%, P=0.940>0.1), HedE [l & %n &t
BN WAL 22 5 TG 12478 L (OR=0.94, 95%
Cl: 0.57~1.53, P=0.800). H:*" UBE 41/ PLIF 41,
TS FME (P=6%<50%, P=0.350), £ ERR
NG IE RN f, P E) 22 R Rt B L (OR=
1.17, 95%CI: 0.56~2.46, P=0.670). .4 UBE 27
MIS-TLIF 21, JTCW & 5 ¥t (P=0%<50% , P=
1.000) , BE#E 2ROV A IR i, W2 R 2% 5 T080

0.470) . JF H WA W4 6] Jo B B 5% Pk (P=0%<
50%, P=0.420). Z#SH4 R 88, UBE, PLIF,
MIS-TLIF =& )R IF ARE KA R 22 3 TEG T L

B 3R PR 2R A8 B i SRR B (n=229)
Cochrane Library=1 Embase=37
PubMed=65 Web Of Science=54 ‘

i Al B IR AR 2 BT
Fidi ik (n=0)

I |

A—{ BB BRSO & (n=33) ‘

Bl B B 5 SCHR /5 78 21 i U3
& (n=196)

CBM=10 CNKI=17 VIP=8 WangFang=37

HBGR. Meta . REIF
B\ WA WL (n=84)

BN /5 48 21 i SO
(n=112)

REFEARER, HBR
Bt 5L A A& (n=96)
A9 T B AR AN 4 3L SCRR B
& (n=16)

¥ B SCER I 5 v (n=T)
(FHRERABTRER=1, &
WRERNERERHE=2. I
§fﬁiﬁ)=3\ PHERESER (R
&) =1

BN TEE ST B SCRR B R

(n=9)

K1 SCERIR e AR b s

i & X (OR=078, 95% CI: 0.40~1.52, P=
T 1 PNTERRIEREFIE
PTG Ex eyt 15155 A (%) MWl (Bre)  BEviEtE () e E =t N
ULIF (29) 51.1+6.9 17/12 12
FKik 2021 [ Retro—CS )
PLIF (39) 53.9+7.2 26/13 12
ULIF (23) 61.4+9.4 7/16
Heo 2019 1 i [ Retro—CS 13.4+2.5 (OO0
MIS-TLIS (46) 63.5+10.5 19/27
o ULIF (71) 68+8 26/45 171249 DRBDG
Park 2019 " i [ Retro—CS
PLIF (70) 6629 20/50 20.4+7.2
ULIF (32) 70.5+8.3 17/15 27.2+5.4
Kim 2021 ! | Retro-CS DO®1
MIS-TLIF (55) 67.3+10.7 25/30 31.5+7.3
ULIF (47) 66.9+10.4 17/30 14.542.3
Kang 2021 1" W Retro-CS OB@1W
MIS-TLIF (32) 66.4+9.5 17/15 15.8+3.2
) ULIF (35) 55.1 13/22 14.7+2.5
FLALE 2022 1+ A E Retro—CS O23
MIS-TLIF (40) 56 18/22 15+3.4
ULIF (35) 50.9+12.1 16/19 15.3+2.0
81 2021 19 [ Retro—CS O®
MIS-TLIF (41) 53.4+14.4 19/22 16.1£2.6
! ULIF (21) 58.9+9.2 17/4 6
TR E 7 2021 10 ] Retro—CS @)
PLIF (35) 62.8+10.4 18/17 6
ULIF (72) 55.1 26/46 12
Gatam 2021 " B Retro—CS @B@1W0
MIS-TLIF (73) 52.3 28/45 12

1, UBE: BAMUIXGHEIE N A PLIF: 25 ABRIEMERE &R ; MIS-TLIS: AIZHEMFLABSIEHERI G A ; Retro—CS: [HIFEATIBISY; 45
Jraidehn: ORI, OEEFEMIZ,; QR @AW GOBETIE; @ MERRA; OWEAR%; @MZMRBIT; OUH ki

il O FA.

232 THAEAM LA
6 R ST 0 B T REBE A M, SR AR
1006

527 4, UBE 41 243 i, 154 F AR 284 ], #5055
Bl JCHA B SR (P=0%<50%, P=0.980>0.1), iE#



ERIECE AR |
202346 H

TSRS
Orthopedic Journal of China

Vol.31,No.11
Jun.2023

[ RO A IO i o 25 2R T 45 R 7R, UBE 41
AL FAR AL RE RS M il i & Az R 2 e i3
(OR=1.16, 95%CI: 0.38~3.52, P=0.800),
233 AR

7 REEGE o e TARTE T A R, gl
AH# 633 ], UBE £ 298 fi], 144 F R4 335
B, SaFsEEJC 7 EPE (P=09%<50%, P=0.890>
0.1), MERERE RN A IR &, SR R
/N, UBE 2 AMESG T AR 0E A P 28 % A R 2 5
T8t % = X (OR=1.80, 95% : 0.76~4.30, P=
0.180)
234 YL

5 RaAEGE e ARG TR, R A RS
509 f4i], UBE #H 248 5, f&5: TR 261 19, #HH5¢
6] JCH S (P=0%<50%, P=0.980>0.1), 4+
[ ROV A IF RN i o 25 2E AT 45 R R, UBE 41
MGG FARAR G kAR 2E R RS2 E XL
(OR=0.35, 95%CI: 0.09~1.30, P=0.120).
235 MR

2 REAEGE M Y HGE T —a HERROR, AR E
163 4], UBE 41 67 4], 14 F AR 96 i, #5WF5EN0]
JCH B (P=0%<50%, P=0.840>0.1), Hlik#%
[ A IR . 25 AT S S R, UBE 41
PGS T ARAN) — I PR KA R 22 5 g E L
(OR=1.03, 95%CI: 0.22~4.84, P=0.970).
23.6 JHEAS

2 BT 1 A TR G, AR 135
], UBE 4 68 fii|, fL5FR4 67 . %55 mET
Wl SR E (P=44%<50%, P=0.180>0.1), &4+
FE RN G IRV . ZEA AT A SR R, UBE ZH AN
BHRFARAVWEASEREAEREF TR HE X
(OR=0.97, 95%CI: 0.18~5.33, P=0.970).
237 BMBEFAR

3FMEGE " T RGE T BB TFOR, AR
311 ], UBE 4 151 f9], fE5FARA 160 . #5655
B JC I B S (P=0%<50%, P=0.480>0.1), 4+
[ U5 IR . 252 BT 4 R R, UBE 41
LG T ARAMEE T ARREZR TG E X (OR=
0.78, 95%CI: 0.17~3.61, P=0.750).
23.8 fAlAARUiRE

3GmbtaT T B TR AR TR, SR AR
# 355 fl, UBE 41 166 i, f4F R4 189 fil, £5
e E o R e (P=0%<50%, P=0.550>0.1),
TERE [ E RN G IR . ZEAE T4 R 7R, UBE

HAEGTFRA MBS S TR L R ER TG 45
S (OR=0.86, 95%CI: 0.30~2.47, P=0.780).
23.9 HAbZEmighs

Heo %5 " HRiBAE G FARAA 1 Bl & A Ui bk i
BB, Park 55 " RIEME G T ARAA 3 i kIR
ETASal, 1 B R4 . i T IR ok il A4 T
B SRETRA S S AR P A A R AR E R, ik
ANREHFATEEHES3HT

3 3t i

PLIF i & 1E P AR, T ZER B RSN, &
PR Z WAL, IF HAR P i e A 755
KAHL, T L0 AR M. MIS-TLIF R H
FHE IO AR, @i RN B, RBR
AR R ST R AT MR AR A TR, B
AW NI 07 . BRI R AR AR (1
SRR TF A B () Mo LY, o] RE RS AR ILA
B, ARJGNLAZESE ", UBE H A o A 55 2 7
PN, —AN g TS, — S TAREE ., W
W AT LAE A 008 308, TARMIE T LU A B
HWRLFARISM . % ARBA LA BB A 5
TEREARBIPER, EA MRS . B8 55 2 R
AU e St R O R A ) 5 2 HERE R A K
FARIA,

AR TR, AR BRI R EFR LR
TG it L, IR UBE IS T ARAEF i 0,
SN IAL, (BRI RRE R R, TTRES
UBE HARE AR EA I Park 25 2 $Ril, XT3
A UBE i RZK 1 FAREEIN, UBE SEfTHEHERL & A
2 MR T 58 BilJF A B A 1 1M Kim 55 2V 4l
EHE, T EANGHEARZRM:H, UBE #i17T
TEHE LA AR (27 ) B2 AE 34 015 A BEas B &5 10,
T RS A1 ot i %) 2% A T e S AT E KRR R 0PI, 8
T, SR AN s e i ELK R,
BETTRE S ARG RIR ™ FE LR UE T AR ET 175 Bl
HfRI, SRR AR T AER KA ., R
s b P R WY TS FE AR 50~60 em, K JE4EHFAE 30~50
mmHg ", A P HE R AE 90~100 mmHg 1R H
B G R T DR L, A P ER KA T
DA Ik e A A L il RS R ppegTE, AT LR
(R RE S| IR R o o 124 i o | R 0 L < i
SENEAERL A AR H WA T RIEZ —, UBE 4l 3224
i kerrison WCEETS AN A A=, WAEGF R4 0T i

1007



ERIE-X BN
202346 H

T LSRR S
Orthopedic Journal of China

Vol.31,No.11
Jun.2023

SRR Z R S5, UBE 41 HAT 1 i) & AR Ik
JE A AT AR FARRAEAKA TR 2T, WA FAMSE,
P TR A A A 3 RS T T R T RS
WULRE, G T ARG 8 IR RS R UTRE, A1 LT
%, UBE A HVA 6 Bl kA il a0 . B DA i it
BT LA AKENI B, o] LATE BT 2R T 4R A
AbFR, G E PR S B BRI PEIR,  FRARRL &A%
B K R

ABEFERY R BR-YE : (1) ASCEARI A RTTER N
[BIBRPEBRSIAT S, BOA BEPLW IRIESE; (2) BT854
PEBE RO AR AR, i) BEAFAE— i K 3 i far AL
K (3) BT AMIBESEREAS RN

Zi BPrik, UBE 455 FARAEBIF AL |
AN R AR 2E e . —adPRIRRR .
A ZIRTAR . G SRR KRR 22T

it E L
SE 3k

(1] [, 20T, #hs, 45 . TLIF 5 PLIF 197 Z 45 R A8 PEIEHE N
JBIFHERS BEASAE I ELAE 0] . o EBRIE AMRLRAR, 2017, 25 (17)
1537-1540.

[2]  Foley KT, Holly LT, Schwender JD. Minimally invasive lumbar fu-
sion [J] . Spine (Phila Pa 1976) , 2003, 28 (15 Suppl) : S26-S35.

(3] BEALUR, DR0els, fHH, % . MIS-TILF 45 PLIF JAY7 815 BR A7
PRI B4 B LA ()] . T EEE SRR AR, 2016, 24 (21)
2010-2013.

[4] XU, T, JKIETE, 55 . Gl 2ot Ml FLIMEAE Rl 15T AR
AR PR Y T I 1Y RO )] . AR R SRR, 2018, 38
(20) : 1266-1272.

[5]  AlShazli A, Amer AY, Sultan AM, et al. Minimally invasive transfo-
raminal lumbar interbody fusion for the surgical management of
post—discectomy syndrome [J] . Asian Spine J, 2020, 14 (2) : 148—
156.

[6] Heo DH, Hong YH, Lee DC, et al. Technique of biportal endoscop-
ic transforaminal lumbar interbody fusion [J] . Neurospine, 2020,
17 (Suppl 1) : S129-8137.

[7]  Hwa EJ, Hwa HD, Son SK, et al. Percutaneous biportal endoscopic
decompression for lumbar spinal stenosis: a technical note and
preliminary clinical results [J] . ] Neurosurg Spine, 2016, 24 (4) :
602-607.

[8] Heo DH, Son SK, Eum JH, et al. Fully endoscopic lumbar inter-
body fusion using a percutaneous unilateral biportal endoscopic
technique: technical note and preliminary clinical results [J] . Neu-
rosurg Focus, 2017, 43 (2) : E8.

[9] KR, AT, 2%k, 5 . HDOGE A A P HORTAY 7 AR 45
ZEHAE 68 Il RIHSE [1] . hARSEEG A REAKE, 2021, 38 (11) :
2262-2265.

[10] Heo DH, Park CK. Clinical results of percutaneous biportal endo-

1008

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

scopic lumbar interbody fusion with application of enhanced recov-
ery after surgery [J] . Neurosurg Focus, 2019, 46 (4) : E18.
Park MK, Park SA, Son SK, et al. Clinical and radiological out-
comes of unilateral biportal endoscopic lumbar interbody fusion
(ULIF) compared with conventional posterior lumbar interbody fu-
sion (PLIF) : 1-year follow—up [J] . Neurosurg Rev, 2019, 42 (3) :
753-761.
Kim JE, Yoo HS, Choi DJ, et al. Comparison of minimal invasive
versus biportal endoscopic transforaminal lumbar interbody fusion
for single=level lumbar disease [J] . Clin Spine Surg, 2021, 34 (2) :
E64-E71.
Kang MS, You KH, Choi JY, et al. Minimally invasive transforami-
nal lumbar interbody fusion using the biportal endoscopic tech-
niques versus microscopic tubular technique [J] . Spine J, 2021, 21
(12) : 2066-2077.
LILE, JH 4, Ieig, 45 . SIRGEE P3RS R T 2
[ FLREAE ] fil 5 AA 7 REAR IR ATV 0 A7 8K LR 0] . P
&5 FHEAMNRIZR, 2022, 36 (5) : 592-599.
ARG, LA, AT, 45 . B NGE I T REMERL S AR
TEHERATPEBAR ORI SE (0] . rh B A4 A, 2021, 31
(11) : 1026-1033.
skE g, L, O, 45 . B30 0UE IE N HOR 5 TR AR T
HEEHE S R B0 PR Rl 25 PR R P R LU 48 (0] . s BE R 23 - A
SRBIAR, 2021, 41 (10) : 1503-1508.
Gatam AR, Gatam L, Mahadhipta H, et al. Unilateral biportal endo-
scopic lumbar interbody fusion: a technical note and an outcome
comparison with the conventional minimally invasive fusion [J] .
Orthop Res Rev, 2021, 13 : 229-239.
A HORE, 2, A, A5 R P9 BRI A A S DI BROR U A R L
0. P EBHESMRILAE, 2021, 29 (23) : 2190-2193.
R MR HE, W IEAE, A . SN 00 T8 P IR T N T R
HERIEEZE AR [J] . EBFE AL, 2022, 30 (3) : 273-276.
Park SM, Kim HJ, Kim GU, et al. Learning curve for lumbar de-
compressive laminectomy in biportal endoscopic spinal surgery us-
ing the cumulative summation test for learning curve [J] . World
Neurosurg, 2019, 122 : e1007-e1013.
Kim JE, Yoo HS, Choi DJ, et al. Learning curve and clinical out-
come of biportal endoscopic—assisted lumbar interbody fusion [J] .
Biomed Res Int, 2020, 2020 : 8815432.
Kim JE, Choi DJ, Kim MC, et al. Risk Factors of postoperative spi-
nal epidural hematoma after biportal endoscopic spinal surgery
[J]. World Neurosurg, 2019, 129 : 324-¢329.
Kang T, Park SY, Lee SH, et al. Assessing changes in cervical epi-
dural pressure during biportal endoscopic lumbar discectomy [J] .
J Neurosurg Spine, 2020, 30 : 1-7.
PR, XU A2, s, 56 . 8300 G P S5 B A Ay 7 AT 7] 45
5 M A EAEAEAS PR ()] . P AR R K, 2020, 40 (17)
1155-1164.
(i :2022-08-12 f&[11:2023-01-15)
(TP A fLIER & B
(Ao T HP)



